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INTRODUCTION 

This databook contains data sheets on the SGS-ATES range of discrete devices for small 
signal consumer, industrial and professional applications, with the exclusion of the RF and 
hybrid devices which are contained in a separate databook. 

A selection guide by characteristics and application is provided to enable fast identification 
of the most suitable device for your requirement. 

The information on each product has been presented in order that the performance of the 
product can be readily evaluated within any required equipment design. 
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ALPHANUMERICAL INDEX 


Type 

Page 

Type 

Page 

BC107 

2 

BF271 

84 

BC108 

2 

BF287 

86 

BC109 

2 

BF288 

89 

BC119 

9 

BF457 

92 

BC139 

11 

BF458 

92 

BC140 

14 

BF459 

92 

BC141 

14 

BF657 

95 

BC160 

17 

BF658 

95 

BC161 

17 

BF659 

95 

BC177 

20 

BFR16 

99 

BC178 

20 

BFR17 

101 

BC179 

20 

BFR18 

103 

BC297 

25 

BFS89 

106 

BC298 

25 

BFW43 

108 

BC300 

28 

BFW44 

108 

BC301 

28 

BFX37 

111 

BC302 

28 

BFX38 

116 

BC303 

32 

BFX39 

116 

BC304 

32 

BFX40 

116 

BC377 

35 

BFX41 

116 

BC378 

35 

BFX48 

120 

BC393 

38 

BFX69 

123 

BC394 

40 

BFX69A 

123 

BC440 

42 

BFX90 

129 

BC441 

42 

BFX91 

129 

BC460 

45 

BFY50 

135 

BC461 

45 

BFY51 

135 

BC477 

48 

BFY52 

135 

BC478 

48 

BFY56 

138 

BC479 

48 

BFY56A 

138 

BCY58 

55 

BFY64 

143 

BCY59 

55 

BFY76 

148 

BCY70 

60 

BSS15 

310 

BCY71 

60 

BSS16 

310 

BCY72 

60 

BSS17 

312 

BCY78 

66 

BSS18 

312 

BCY79 

66 

BSS26 

153 

BF167 

72 

BSV15 

157 

BF173 

76 

BSV16 

157 

BF257 

80 

BSV59 

161 

BF258 

80 

BSX12 

165 

BF259 

80 

BSX19 

169 
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Type 

Page 

Type 

Page 

BSX20 

169 

2N2905A 

269 

BSX26 

173 

2N2906 

266 

BSX27 

177 

2N2906A 

269 

BSX28 

181 

2N2907 

266 

BSX29 

185 

2N2907A 

269 

BSX32 

189 

2N3009 

272 

BSX33 

193 

2N3010 

225 

BSX36 

197 

2N3012 

263 

BSX39 

201 

2N3013 

272 

BSX45 

205 

2N3014 

272 

BSX46 

205 

2N3019 

275 

BSX93 

209 

2N3020 

275 

BSY51 

213 

2N3053 

278 

BSY52 

213 

2N3107 

280 

BSY53 

217 

2N3108 

280 

BSY54 

217 

2N3109 

280 

BSY55 

221 

2N3110 

280 

BSY56 

221 

2N3209 

263 

2N709 

225 

2N3250 

283 

2N718A 

228 

2N3251 

283 

2N914 

231 

2N3440S 

286 

2N930 

236 

2N3700 

290 

2N956 

228 

2N3701 

290 

2N1613 

238 

2N3725 

293 

2N1711 

238 

2N3962 

297 

2N1893 

242 

2N3964 

297 

2N2218 

245 

2N3965 

297 

2N2218A 

247 

2N4030 

301 

2N2219 

245 

2N4031 

301 

2N2219A 

247 

2N4032 

301 

2N2221 

245 

2N4033 

301 

2N2221A 

247 

2N4034 

304 

2N2222 

245 

2N4035 

304 

2N2222A 

247 

2N4036 

307 

2N2369 

251 

2N5320 

310 

2N2369A 

253 

2N5321 

310 

2N2483 

257 

2N5322 

312 

2N2484 

257 

2N5323 

312 

2N2894 

263 

2N5415S 

314 

2N2904 

266 



2N2904A 

269 



2N2905 

266 
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SELECTION GUIDE BY CHARACTERISTICS AND APPLICATION 


Silicon PNP transistors for low level, low noise applications 


Type 

Package 

p tot 

fmW) 

V CEQ 

(V) 

h FE 

min/max 

l c 

(mA) 

VcE(sat) 

(V) 

max 

a) •g/ , B 

(mA) 

f T 

(MHz) 

min 

NF 

IdB) 

Page 

BC177 

TO- 18 

300 

45 

1 25/500* 

2 

0.25 

50/5 

200 typ. 

10 

20 

BC178 

TO- 18 

300 

25 

125/500* 

2 

0.25 

50/5 

200 typ. 

10 

20 

BC179 

TO- 18 

300 

20 

125/500* 

2 

0.25 

50/5 

200 typ. 

4 

20 

BC477 

TO- 18 

360 

80 

110/450 

2 

0.25 

50/5 

150 typ. 

10 

48 

BC478 

TO- 18 

360 

50 

110/450 

2 

0.25 

50/5 

150 typ. 

6 

48 

BC479 

TO- 18 

360 

40 

220/450 

2 

0.25 

50/5 

150 typ. 

4 

48 

BCY78 

TO- 18 

390 

32 

120/630 

2 

0.8 

100/2.5 

180 typ. 

6 

66 

BCY79 

TO- 18 

390 

45 

120/460 

2 

0.8 

100/2.5 

180 typ. 

6 

66 

BFX37 

TO- 18 

360 

80 

70/230 

0.01 

0.4 

50/5 

40 

3.5 

111 

2N3962 

TO- 18 

360 

60 

100/300 

0.01 

0.25 

10/0.5 

40 

3 

297 

2N3964 

TO- 18 

360 

45 

250/500 

0.01 

0.25 

10/0.5 

50 

2 

297 

2N3965 

TO- 18 

360 

60 

250/500 

0.01 

0.25 

10/0.5 

50 

2 

297 


* h fe @ 1 kHz 


Silicon NPN transistors for low level, low noise applications 


Type 

Package 

p tot 

(mW) 

V CEO 

(V) 

h FE 

mm/max. 

D 1 .£ 

(mA) 

v CE(sat) <£ 

(V) 

max 

& Iq/Ib 

(mA) 

f T 

(MHz) 

min 

NF 

(dB) 

Page 

BC107 

TO- 18 

300 

45 

110/450* 

2 

0.6 

100/5 

100 

10 

2 

BC108 

TO- 18 

300 

20 

110/800* 

2 

0.6 

100/5 

100 

10 

2 

BC109 

TO- 18 

300 

20 

200/800* 

2 

0.6 

100/5 

100 

4 

2 

BCY58 

TO- 18 

360 

32 

120/630 

2 

0.7 

100/2.5 

100 

6 

55 

BCY59 

TO- 18 

360 

45 

120/630 

2 

0.7 

100/2.5 

100 

6 

55 

BFR16 

TO- 18 

360 

60 

150 typ. 

0.01 

0.35 

1/0.1 

70 

4 

99 

BFR17 

TO-18 

360 

60 

130/- 

0.01 

0.35 

1/0.1 

70 

3 

101 

2N930 

TO-18 

300 

45 

100/500 

0.01 

1 

10/0.5 

30 

3 

236 

2INI2483 

TO-18 

360 

60 

40/120 

0.01 

0.35 

1/0.1 

60 

4 

257 

2N2484 

TO-18 

360 

60 

100/500 

0.01 

0.35 

1/0.1 

60 

3 

257 


hfe @ 1 kHz 




Silicon PIMP transistors for fast and ultra fast switches 


Type 

Package 

PfOt 

(mW) 

V CEO 

(V) 

hpE (< 

min /max 

> ic 

(mA) 

v CE(sat) 

(V) 

max 

a* ic/*e 

(mA) 

*T 

(MHz) 

min 

toff 

(ns) 

Page 

BSX29 

TO- 18 

360 

12 

30/120 

30 

0.2 

30/3 

400 

90 

185 

2N2894 

TO-18 

360 

12 

40/120 

30 

0.2 

100/10 

400 

90 

263 

2N3012 

TO- 18 

360 

12 

30/120 

30 

0.5 

100/10 

400 | 

75 

263 

2N3209 

TO-18 

360 

20 

30/120 

30 

0.2 

30/3 

400 

90 

263 


Silicon NPN transistors for fast and ultra fast switches 


Type 

Package 

f— 

Ptot 

(mW) 

V CEO 

(V) 

. 

h F £ 

min/max 

> »c 

(mA) 

VeE(sat) 

(V) 

max 

5) i c /Ib 
(mA) 

*T 

(MHz) 

min 

toff* 

(ns) 

Page 

BSS26 

TO-18 

360 

40 

40 

100 

1.2 

500/50 

250 

60* 

153 

BSV59 

TO-18 

360 

30 

30/140 

150 

0.4 

150/15 

250 

40* 

161 

BSX19 

TO-18 

360 

15 

20/60 

10 

0.6 

100/10 

400 

10 

169 

BSX20 

TO-18 

360 

15 

40/120 

10 

0.6 

100/10 

450 

13 

169 

BSX26 

TO-18 

360 

15 

30/120 

30 

0.5 

300/30 

350 

18 

173 

BSX27 

TO-18 

300 

6 

25/125 

10 

0.25 

10/1 

600 

6 

177 

BSX28 

TO-18 

360 

12 

30/120 

10 

0.25 

30/3 

400 

13 

181 

BSX32 

TO-39 

800 

40 

60/150 

100 

0.5 

500/50 

300 

60* 

189 

BSX39 

TO-18 

360 

20 

40/120 

30 

0.28 

100/10 

350 

18 

201 

BSX93 

TO-18 

360 

15 

40/120 

10 

0.2 

10/1 

400 

13 

209 

2N709 

TO-18 

300 

6 

20/120 

10 

0.25 

10/1 

600 

6 

225 

2SXI914 

TO-18 

360 

15 

30/120 

10 

0.7 

200/20 

300 

20 

231 

2N2369 

TO-18 

360 

15 

40/120 

10 

0.25 

10/1 

500 

13 

251 

2N2369A 

TO-18 

360 

15 

40/120 

10 

0.2 

10/1 

500 

13 

253 

2N3009 

TO-18 

360 

15 

25 

100 

0.28 

100/10 

350 

18 

272 

2N3010 

TO-18 

300 

6 

25/125 

10 

0.25 

10/1 

600 

6 

225 

2N3013 

TO-18 

360 

15 

25 

100 

0.5 

300/30 

350 

18 

272 

2N3014 

TO-18 

360 

20 

30/120 

30 

0.18 

100/10 

350 

18 

272 

2N3725 

TO-39 

800 

50 

60/150 

100 

0.52 

500/50 

300 

60* 

293 
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SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.) 


Silicon PNP high voltage transistors 


Type 

Package 

p tot 

(mW) 

VcEO 

(V) 

h FE 

min/max 

(mA) 

v cE(sat) « 

(V) 

max 

* lc/l B 

(mA) 

h 

(MHz) 

min 

C CBO 

(pF) 

Page 

BC393 

TO-18 

400 

180 

50/- 

10 

0.3 

10/1 

50 

4 

38 

BFW43 

TO- 18 

400 

150 

40/- 

10 

0.5 

10/1 

60 

5 

108 

BFW44 

TO-39 

700 

150 

40/- 

10 

0.5 

10/1 

60 

5 

108 

BFX90 

TO-18 

400 

180 

80/300 

10 

0.25 

10/1 

40 

5 

129 

BFX91 

TO-39 

700 

180 

80/300 

10 

0.25 

10/1 

40 

5 

129 

2N5415S 

TO-39 

1000 

200 

30/150 

10 

2.5 

50/5 

15 

15 

314 


Silicon NPN high voltage transistors 


Type 

Package 

p tot 

(mW) 

V CEO 

(V) 

hpE 

min 

D l c 

(mA) 

< 

g — o 
» < m 
x 

CD 

Q I C /«b 
(mA) 

fr 

(MHz) 

min 

C re * 

C CBO 

(pF) 

Page 

BC394 

TO-18 

400 

180 

30 

10 

0.3 

10/1 

50 

5 

40 

BF257 

TO-39 

1000 

160 

25 

30 

1 

30/6 

90 typ. 

3 * 

80 

BF258 

TO-39 

1000 

250 

25 

30 

1 

30/6 

90 typ. 

3* 

80 

BF259 

TO-39 

1000 

300 

25 

30 

1 

30/6 

90 typ. 

3* 

80 

BF457 

TO-126 

1250 

160 

30 

30 

1 

50/10 

90 typ. 

4* 

92 

BF458 

TO-126 

1250 

250 

30 

30 

1 

50/10 

90 typ. 

4* 

92 

BF459 

TO-126 

1250 

300 

30 

30 

1 

50/6 

90 typ. 

4* 

92 

BF657 

TO-39 

1000 

160 

25 

30 

1 

30/6 

50 

3* 

95 

BF658 

TO-39 

1000 

250 

25 

30 

1 

30/6 

50 

3* 

95 

BF659 

TO-39 

1000 

300 

25 

30 

1 

30/6 

50 

3* 

95 

BFS89 

TO-39 

1000 

300 

90 typ. 

50 

1 

30/6 

50 

3* 

106 

2N3440S 

TO-39 

1000 

250 

40 

20 

0.5 

50/5 

15 


286 
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Silicon PNP general purpose transistors 


Type 

Package 

p tot 

(mW) 

V CEO 

(V) 

h FE <E 

min /max 

D l c 

(mA) 

v CE(sat) << 

(V) 

max 

5 ^c/*B 

(mA) 

h 

(MHz) 

min 

t s 

toff* 

(ns) 

Page 

BC139 

TO-39 

700 

40 

40/- 

100 

0.8 

300/30 

200 typ. 

— 

11 

BC160 

TO-39 

800 

40 

40/250 

100 

0.35 typ 

500/50 

50 

650* 

17 

BC161 

TO-39 

800 

60 

40/250 

100 

0.36 typ 

500/50 

50 

650* 

17 

BC297 

TO-18 

375 

45 

75/260 

100 

0.7 

500/50 

250 

- 

25 

BC298 

TO- 18 

375 

25 

75/260 

100 

0.7 

500/50 

250 

- 

25 

BC303 

TO-39 

850 

60 

40/240 

150 

0.65 

150/15 

75 

- 

32 

BC304 

TO-39 

850 

45 

40/240 

150 

0.65 

150/15 

75 

- 

32 

BC460 

TO-39 

1000 

40 

40/250 

500 

1 

1000/100 

50 

- 

45 

BC461 

TO-39 

1000 

60 

40/250 

500 

1 

1000/100 

50 

- 

45 

BCY70 

TO-18 

350 

40 

50/- 

10 

0.5 

50/5 

250 

350 

60 

BCY71 

TO-18 

350 

45 

100/600 

10 

0.5 

50/5 

200 

- 

60 

BCY72 

TO-18 

350 

25 

50/- 

10 

0.5 

50/5 

200 

350 

60 

BFX38 

TO-39 

800 

55 

85/- 

100 

0.5' 

500/50 

100 

350 

116 

BFX39 

TO-39 

800 

55 

40/- 

100 

0.5 

500/50 

100 

350 

116 

BFX40 

TO-39 

800 

75 

85/- 

100 

0.5 

500/50 

1Q0 

350 

116 

BFX41 

TO-39 

800 

75 

40/- 

100 

0.5 

500/50 

100 

350 

116 

BFX48 

TO-18 

360 

30 

90/- 

10 

0.3 

50/5 

400 

160* 

120 

BSV15 

TO-39 

850 

40 

40/250 

100 

1 

500/25 

50 

500 

157 

BSV16 

TO-39 

850 

60 

40/250 

100 

1 

500/25 

50 

500 

157 

BSX36 

TO-18 

360 

40 

40/- 

10 

0.5 

150/15 

100 

100* 

197 

2N2904 

TO-39 

600 

40 

40/120 

150 

0.4 

150/15 

200 

80 

266 

2N2904A 

TO-39 

600 

60 

40/120 

150 

0.4 

150/15 

200 

80 

269 

2N2905 

TO-39 

600 

40 

100/300 

150 

0.4 

150/15 

200 

80 

266 

2N2905A 

TO-39 

600 

60 

100/300 

150 

0.4 

150/15 

200 

80 

269 

2N2906 

TO-18 

400 

40 

40/120 

150 

0.4 

150/15 

200 

80 

266 

2N2906A 

TO-18 

400 

60 

40/120 

150 

0.4 

.150/15 

200 

80 

269 

2 N 2907 

TO-18 

400 

40 

1 00/300 

150 

0.4 

150/15 

200 

80 

266 

2N2907A 

TO-18 

400 

60 

100/300 

150 

0.4 

150/15 

200 

80 

269 

2N3250 

TO-18 

360 

40 

50/150 

10 

0.5 

50/5 

250 

175 

283 

2N3251 

TO-18 

360 

40 

100/300 

10 

0.5 

50/5 

300 

200 

283 

2N4030 

TO-39 

800 

60 

40/120 

100 

0.5 

500/50 

100 

350 

301 

2N4031 

TO-39 

800 

80 

40/120 

100 

0.5 

500/50 

100 

350 

301 

2N4032 

TO-39 

800 

60 

100/300 

100 

0.5 

500/50 

150 

350 

301 

2N4033 

TO-39 

800 

80 

100/300 

100 

0.5 

500/50 

150 

350 

301 

2N4034 

TO-18 

360 

40 

70/200 

10 

0.3 

50/5 

400 

150* 

304 

2N4035 

TO-18 

360 

40 

150/300 

10 

0.3 

50/5 

450 

150* 

304 

2N4036 

TO-39 

1000 

65 

40/140 

150 

0.65 

150/15 

60 

700* 

307 

2N5322/BSS17 

TO-39 

1000 

75 

30/130 

500 

0.7 

500/50 

50 

1000* 

312 

2N5323/BSS18 

TO-39 

1000 

50 

40/250 

500 

1.2 

500/50 

50 

1000* 

312 
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SELECTION GUIDE BY CHARACTERISTICS AND APPLIC. (contd.) 


Silicon NPN general purpose transistors 


Type ;• v" 

Package 

^tot 

(mW) 

V CEO 

V C ER* 

(V) 

h FE C 

min/max 

1 l c 

ImAl 

v CE(sat) 

(V) 

max 

?> * c 

(mA) 

*T 

{MHz} 

min 

'. •• -. .. 

*s 

toff* 

(ns) 

Page 

BC119 

TO-39 

800 

30 

40/120 

150 

0.35 

150 

40 

- 

9 

BC140 

TO-39 

800 

40 

40/250 

100 

0.35 typ. 

500 

50 

850* 

14 

BC141 

TO-39 

800 

60 

40/250 

100 

0.35 typ. 

500 

50 

850* 

14 

BC300 

TO-39 

800 

80 

40/240 

150 

0.5 

150 

120 typ. 

- 

28 

BC301 

TO-39 

800 

60 

40/240 

150 

0.5 

150 

120 typ. 

- 

28 

BC302 

TO-39 

800 

45 

40/240 

150 

0.5 

150 

120 typ. 

- 

28 

BC377 

TO- 18 

375 

25 

75/260 

100 

0.7 

500 

300 typ. 

- 

35 

BC378 

TO- 18 

375 

40 

75/260 

100 

0.7 

500 

300 typ. 

- 

35 

BC440 

TO-39 

1000 

40 

40/240 

500 

1 

1000 

50 

- 

42 

BC441 

TO-39 

1000 

60 

40/240 

500 

1 

1000 

50 

- 

42 

BFR18 

TO-18 

500 

55 

60/180 

150 

0.25 

150 

60 

- 

103 

BFX69 

TO-39 

800 

30 

40/120 

150 

1.5 

150 

60 

- 

123 

BFX69A 

TO-39 

800 

40 

40 

150 

0.8 

150 

60 

- 

123 

BFY50 

TO-39 

800 

35 

30 

150 

0.2 

150 

60 

140 typ. 

135 

BFY51 

TO-39 

800 

30 

40 

150 

0.35 

150 

50 

d 

> 

o 

CD 

135 

BFY52 

TO-39 

800 

20 

60 

150 

0.35 

150 

50 

220 typ. 

135 

BFY56 

TO-39 

800 

45 

30/150 

150 

0.3 

150 

40 

800* 

138 

BFY56A 

TO-39 

800 

55 

40/120 

150 

0.25 

150 

60 

800* 

138 

BSS15 

TO-39 

1000 

75 

30/130 

500 

0.5 

500 

50 

800* 

310 

BSS16 

TO-39 

1000 

50 

40/250 

500 

0.8 

500 

50 

800* 

310 

BSX33 

TO-18 

500 

55 

50 

50 

0.3 

150 

60 

800* 

193 

BSX45 

TO-39 

1000 

40 

40/250 

100 

1 

1000 

50 

850* 

205 

BSX46 

TO-39 

1000 

60 

40/250 

100 

1 

1000 

50 

850* 

205 

BSY51 

TO-39 

800 

25 

40/120 

150 

0.8 

150 

100 typ. 

- 

213 

BSY52 

TO-39 

800 

25 

100/300 

150 

0.8 

150 

100 typ. 

- 

213 

BSY53 

TO-39 

800 

25 

40/120 

150 

0.6 

150 

100 typ. 

- 

217 

BSY54 

TO-39 

800 

30 

100/300 

150 

0.6 

150 

100 typ. 

- 

217 

BSY55 

TO-39 

800 

80 

40/120 

150 

0.6 

150 

100 typ. 

- 

221 

BSY56 

TO-39 

800 

80 

100/300 

150 

0.6 

150 

100 typ. 

- 

221 

2N718A 

TO-18 

500 

50* 

40/120 

150 

1.5 

150 

60 

- 

228 

2N956 

TO-18 

500 

50* 

100/300 

150 

1.5 

150 

70 

- 

228 

2M1613 

TO-39 

800 

50* 

40/120 

150 

1.5 

150 

60 

- 

238 

2N171 1 

TO-39 

800 

50* 

100/300 

150 

1.5 

150 

70 

- 

238 

2N1893 

TO-39 

800 

80 

40/120 

150 

5 

150 

50 

- 

242 

2N2218 

TO-39 

800 

30 

40/120 

150 

1.6 

500 

250 

225 

245 

2N2218A 

TO-39 

800 

40 

40/120 

150 

1 

500 

250 

225 

247 

2N2219 

TO-39 

800 

30 

100/300 

150 

1.6 

500 

250 

225 

245 

2N2219A 

TO-39 

800 

40 

1 00/300 

150 

1 

500 

250 

225 

247 

2N2221 

TO-18 

500 

30 

40/120 

150 

1.6 

500 

250 

225 

245 


X 




Silicon NPN general purpose transistors (continued) 


Type 

Package 

p tot 

(mW) 

V CEO 

V C ER* 

(V) 

hFE C 

min/max 

3> *c 

(mA) 

VcE(sat) C 

(V) 

max 

•at 

f - 

> O 

*T 

(MHz) 

min 

U 

toff* 

(ns) 

Page 

2N2221A 

TO- 18 

500 

40 

40/120 

150 

1 

500 

250 

225 

247 

2N2222 

TO- 18 

500 

30 

100/300 

150 

1.6 

500 

250 

225 

245 

2N2222A 

TO- 18 

500 

40 

100/300 

150 

1 

500 

250 

225 

247 

2N3019 

TO-39 

800 

80 

100/300 

150 

0.5 

500 

1 00 typ 

— 

275 

2N3020 

TO-39 

800 

80 

40/120 

150 

0.5 

500 

80 typ 

- 

275 

2N3053 

TO-39 

800 

40 

50/250 

150 

1.4 

150 

100 typ 

- 

278 

2N3107 

TO-39 

800 

60 

100/300 

150 

1.4 

150 

100 typ 

- 

280 

2N3108 

TO-39 

800 

60 

40/120 

150 

1.4 

150 

100 typ 

- 

280 

2N3109 

TO-39 

800 

40 

100/300 

150 

1.4 

150 

100 typ 

- 

280 

2N3110 

TO-39 

800 

40 

40/120 

150 

1.4 

150 

100 typ 

- 

280 

2N3700 

TO- 18 

500 

80 

100/300 

150 

0.5 

500 

100 

- 

290 

2N3701 

TO-18 

500 

80 

40/120 

150 

0.5 

500 

80 

- 

290 

2N532Q 

TO-39 

1000 

75 

30/130 

500 

0.5 

500 

50 

800* 

310 

2N5321 

TO-39 

1000 

50 

40/250 

500 

0.8 

500 

50 

800* 

310 


Silicon NPN transistors for high frequency applications 


Type 

Package 

p tot 

(mW) 

V CEO 

(V) 

h FE 

min 

o i c 

(mA) 

h 

(MHz) 

min 

Cre 

(pF) 

>G 

(dB) 

3 f 

(MHz) 

Page 

BF167 

TO-72 

150 

30 

30 

4 

600 

0.15 

24 

36 

72 

BF173 

TO-72 

175 

25 

38 

7 

1000 

0.23 

26 typ 

36 

76 

BF271 

TO-72 

250 

25 

30 

10 

900 

0.22 

24 

36 

84 

BF287 

TO-72 

250 

40 

40 

2 

700 

0.22 

25 

5.5 

86 

BF288 

TO-72 

250 

40 

65 

1 

500 

0.24 

j 18 

10.7 

89 


XI 



CROSS REFERENCE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BC100 

BF259 

80 


BC152 

BC108 

2 


BC213 

BC178 

20 

BC107 

BC107 

2 


BC153 

BC177 

20 


BC214 

BC179 

20 

BC108 

BC108 

2 


BC154 

BC177 

20 


BC215 

BC297 

25 

BC109 

BC109 

2 


BC157 

BC177 

20 


BC216 

BC298 

25 

BC110 

BC394 

40 


BC158 

BC178 

20 


BC218 

BC108 

2 

BC113 

BFR16 

99 


BC159 

BC179 

20 


BC220 

BC107 

2 

BC114 

BFR17 

101 


BC160 

BC160 

17 


BC221 

BC298 

25 

BC115 

BC140 

14 


BC161 

BC161 

17 


BC222 

BC378 

35 

BC116 

BC160 

17 


BC167 

BC107 

2 


BC223 

BC377 

35 

BC117 

BC394 

40 


BC168 

BC108 

2 


BC224 

BC478 

48 

BC118 

BC107 

2 


BC169 

BC109 

2 


BC225 

BC478 

48 

BC119 

BC119 : 

9 


BC170 

BC108 

2 


BC226 

BC302 

28 

BC120 

BC119 

9 


BC171 

BC107 

2 


BC231 

BC297 

25 

BC125 

BC377 

35 


BC172 

BC108 

2 


BC232 

BC377 

35 

BC126 

BC298 

25 


BC173 

BC109 

2 


BC236 

BC394 

40 

BC129 

BC107 

2 


BC174 

BFR16 

99 


BC237 

BC107 

2 

BC130 

BC108 

2 


BC177 

BC177 

20 


BC238 

BC108 

2 

BC131 

BC108 

2 


BC181 

BC177 

20 


BC239 

8C109 

2 

BC132 

BC109 

2 


BC182 

BC107 

2 


BC250 

BC179 

20 

BC134 

BC107 

2 


BC183 

BC107 

2 


BC251 

BC177 

20 

BC135 

BC107 

2 


BC184 

BC107 

2 


BC252 

I BC178 

20 

BC136 

BC140 

14 


BC185 

BC301 

28 


BC253 

BC179 

! 20 

BC137 

BC139 

11 


BC186 

BC177 

20 


BC254 

! BC394 

40 

BC138 

BC140 

14 


BC187 

BC178 

20 


BC255 

BC394 

40 

BC139 

BC139 

11 


BC190 

BC107 

2 


BC256 

BC477 

48 

BC140 

! BC140 

14 


BC192 

BC298 

25 


BC257 

BC177 

20 

BC141 

BC141 

14 


BC200 

BC179 

20 


BC258 

BC178 

20 

BC142 

BC301 

I 28 


BC204 

BC177 

20 


BC259 

BC179 J 

20 

BC143 

| BC303 

| 32 


BC205 

BC178 

20 


BC260 

BC179 ' 

20 

BC144 

BC140 

14 


BC206 

BC179 

20 


BC261 

BC177 j 

20 

BC145 

BC394 

40 


BC207 

BC107 

2 


BC262 

BC178 

20 

BC147 

BC107 

2 


BC208 

BC108 

2 


BG263 

BC178 

20 

BC148 

BC1Q8 

2 


BC209 

BC109 

2 


BC266 

BC477 

48 

BC149 

BC109 

2 


BC210 

BC377 

35 


BC267 

BC107 

2 

BC150 

BC108 

2 j 


BC211 

BC141 

14 


BC268 

BC1Q8 

2 

BC151 

BC108 | 

2 


BC212 

BC177 

20 


BC269 

BC109 

2 


XII 




TYPE 

SGS-ATES 

NEAREST 

PAGE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

TYPE 

SGS-ATES 

NEAREST 

PAGE 

BC270 

BC109 

2 


BC328 

BC298 

25. 

BC383 

BC108 

2 

BC271 

BC378 

35 


BC329 

BFY76 

148 

BC384 

BC108 

2 

BC272 

BC377 

Jb 


BC330 

BC107 

2 

BC385 

BC107 

2 

BC280 

BFR16 

99 


BC331 

BFY76 

148 

BC386 

BC109 

2 

BC281 

BC178 

20 


BC332 

BC107 

2 

BC387 

BC377 

35 

BC282 

BC377 

35 


BC333 

BC108 

2 

BC388 

BC297 

25 

BC283 

BC297 

25 


BC334 

BC178 

20 

BC393 

BC393 

38 

BC284 

BC378 

35 


BC335 

BC109 

2 

BC394 

BC394 

40 

BC285 

BC394 

40 


BC336 

BC179 

20 

BC395 

BC141 

14 

BC286 

BC301 

28 


BC337 

BC377 

35 

BC396 

BC161 

17 

BC287 

BC303 

32 


BC338 

BC378 

35 

BC400 

BC477 

48 

BC294 

BC160 

17 


BC340 

BC140 

14 

BC407 

BC107 

2 

BC295 

BC108 

2 


BC341 

80141 

14 

BC408 

BC1Q8 

2 

BC297 

BC297 

25 


BC342 

BC 141 

14 

BC409 

BC109 

2 

BC298 

BC298 

25 


NC343 

BC161 

17 

BC417 

BC177 

20 

BC300 

BC300 

28 


BC344 

BC300 

28 

BC418 

BC178 

20 

BC301 

BC301 

28 


BC345 

BC303 

32 

BC419 

BC179 

20 

BC302 

BC302 

28 


BC347 

BC107 

2 

BC420 

BC393 

38 

BC303 

1 BC303 

32 


BC348 

BC108 

2 

BC429 

BC440 

42 

BC304 

BC304 

34 


BC349 

BC109 

2 

BC430 

BC460 

45 

BC307 

BC177 

20 


BC350 

SCI 77 

20 

BC431 

BC301 

28 

BC308 

BC178 

20 


BC351 

BC178 

20 

BC432 

BC3Q3 

32 

BC309 

; BC179 

20 


BC352 

BC179 

20 

BC437 

BC107 

2 

BC310 

BC141 

14 


BC354 

BC478 

48 

BC438 

BC108 1 

2 

BC311 

BC161 

17 


BC355 

BC478 

48 

BC439 

BC109 

2 

BC312 

BF258 

80 


BC357 

BC479 

48 

BC440 

BC440 

42 

BC313 

BC303 

32 


BC358 

BC109 

2 

BC441 

BC441 

42 

BC315 

BC177 

20 


BC360 

BC160 

17 

BC446 

BC477 

48 

BC317 

BC107 

2 


BC361 

BC161 

17 

BC448 

BC477 

48 

BC318 

BC108 

2 


BC368 

BC440 

42 

BC451 

BC107 

2 

BC319 

BC109 

2 


BC369 

BC460 

45 

BC452 

BC108 

2 

BC320 

BC177 

20 


BC370 

BC298 

25 

BC453 

BC109 

2 

BC321 

BC178 

20 


BC377 

BC377 

35 

BC454 

BC177 

20 

BC322 

BC179 

20 


BC378 

BC378 

35 

BC455 

BC178 

20 

BC324 

BC301 

28 


BC381 

BC177 

20 

BC456 

BC179 

20 

BC327 

BG297 

25 


BC382 

BC107 

2 

BC460 

BC460 

45 


XISI 




CROSS REFERENCE (continued) 


TYPE 

SGS-ATES 

NEAREST 

— 

PAGE 


-1 

TYPE 



SGS-ATES 

NEAREST 

PAGE 


TYPE 

— — — 

SGS-ATES 

NEAREST 

PAGE 

BC461 

BC461 

45 


BC585 

BFR16 

99 


BCW78 

2N2219A 

247 

BC467 

BC107 

2 


BC586 

BC177 

20 


BCW79 

2N2905 

266 

BC468 

BC108 

2 


BC635 

BC377 

35 


BCW80 

2N2905A 

269 

BC469 

BC109 

2 


BC636 

BC297 

25 


BCW82 

BFR16 

99 

BC477 

BC477 

48 


BC714 

BC177 

20 


BCW83 

BCY59 

55 

BC478 

BC478 

48 


BC727 

BC297 

25 


BCW84 

BCY59 

55 

BC479 

BC479 

48 


BC728 

BC298 

25 


BCW85 

BFX37 

111 

BC512 

BC177 

20 


BC737 

BC377 

35 


BCW86 

BC177 

20 

BC513 

BC178 

20 


BC738 

BC378 

35 


BCW87 

BCY59 

55 

BC514 

BC179 

20 


BCW10 

BCY58 

55 


BCW88 

BCY79 

55 

BC520 

BFR16 

99 


BCW11 

BCY78 

66 


BCW90 

BC377 

35 

BC521 

BFR17 

101 


BCW12 

BCY59 

55 


BCW91 

BSX33 

193 

BC522 

BFR17 

101 


BCW13 

BCY79 

66 


BCW92 

BC297 

25 

BC523 

BFR16 

99 


BCW14 

8CY59 

55 


BCW93 

2N2907A 

269 

BC524 

BC107 

2 


BCW15 

BCY79 

66 


BCW94 

2N2222A 

247 

BC525 

BC478 

48 


BCW16 

BCY59 

55 


BCW95 

BFR18 

103 

BC526 

80477 

48 


BCW17 

BCY79 

66 


BCW96 

2N2907 

266 

BC529 

BC297 | 

25 


BCW20 

BCY58 

55 


BCW97 

2N2907A 

269 

BC530 

BC393 

38 


BCW21 

BCY78 

66 


BCW98 

BCY59 

55 

BC531 

BC393 

38 


BCW22 

BCY59 

55 


BCW99 

BCY79 

66 

BC532 

, BC394 

40 


BCW23 

BCY79 

66 


BCX25 

BCY59 

55 

BC533 

BC394 

40 


BCW34 

2N2222A 

247 


BCX26 

BCY79 

66 

BC535 

2N3700 

290 


BCW35 

2 N 2907 A 

269 


BCX40 

BC441 

42 

BC546 

BFY76 

148 


BCW36 

2N2222A 

247 


BCX45 

2 N 2221 A 

247 

BC547 

BC107 

2 


BCW37 

2N2907A 

269 


BCX46 

2 N 29 06 A 

269 

BC548 

BC108 

2 


BCW44 

BFX69A 

123 


BCX47 

2N2222A 

247 

BC549 

BC109 

2 


BCW45 

BFX41 

116 


BCX48 

2 N 2907 A 

269 

BC550 

BC107 

2 


BCW5G 

BC394 

40 


BCX49 

2N3701 

290 

BC556 

BC477 

48 


BCW62 

2 N 3962 

297 


BCX58 

BCY58 

55 

BC557 

BC478 

48 


BCW63 

BCY79 

66 


BCX59 

BCY59 

55 

BC558 

BC478 

48 


BCW64 

BCY79 

66 


BCX60 

8C461 

45 

BC559 

BC479 

48 


BCW73 

2 N 2221 

245 


BCX73 

2N2222 

245 

BC560 

BC478 

48 


BCW74 ! 

2N2221A 

247 


BCX74 

2 N 22 22 A 

247 

BC582 

BC107 

2 


BCW75 

2 N 2906 

266 


BCX75 

2 N 2907 

266 

BC583 

BC108 

2 


BCW76 

2N2906A 

269 


BCX76 

2 N 2907 A 

269 

BC584 

BC109 

2 


BCW77 

2N2219 

245 


BCX78 

BCY78 

66 


XIV 



TYPE 

SGS-ATES 

NEAREST 

PAGE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 


TYPE 

SGS-ATES 

NEAREST 

PAGE 

BCX79 

BCY79 

66 


BF241 

BF173 

76 


BF338 

BF259 

80 

BCY56 

BCY59 

55 


BF248 

2N2222 

245 


BF355 

BF259 

80 

BCY58 

BCY58 

55 


BF249 

2N2907 

266 


BF367 

BF167 

72 

BCY59 

BCY59 

55 


BF250 

2IM2222 

245 


BF371 

BF271 

84 

BCY66 

BCY59 

55 


BF257 

BF257 

80 


BF373 

BF173 

76 

BCY67 

BCY79 

66 


BF258 

BF258 

80 


BF390 

BF259 

80 

BCY69 

BCY58 

55 


BF259 

BF259 

80 


BF391 

BC394 

40 

BCY70 

BCY70 

60 


BF260 

BF167 

72 


BF456 

BF457 

92 

BCY71 

BCY71 

60 


BF261 

BF167 

72 


BF457 

BF457 

92 

BCY72 

BCY72 

60 


BF270 

BF167 

72 


BF458 

BF458 

92 

BCY78 

BCY78 

66 


BF271 

BF271 

84 


BF459 

BF459 

92 

BCY79 

BCY79 

66 


BF287 

BF287 

86 


BF497 

BF173 

76 

BF120 

BC394 

40 


BF288 

BF288 

89 


BF523 

BF271 

84 

BF137 

BF257 

80 


BF291 

BC107 

2 


BF596 

BF167 

72 

BF156 

BF257 

80 


BF292 

BF258 

80 


BF597 

BF173 

76 

BF157 

BF257 

80 


BF293 

BC107 

2 


BFR10 

2 INI 22 18 

245 

BF162 

BF167 

72 


BF294 

BF257 

80 


BFR11 

2N2221 

245 

BF163 

BF167 

72 


BF297 

BF257 

80 


BFR12 

BCY59 

55 

BF164 

BF167 

72 


BF298 

BF258 

80 


BFR16 

BFR16 

99 

BF167 

BF167 

72 


BF299 

BF259 

80 


BFR17 

BFR17 

101 

BF173 

BF173 

76 


BF302 

BF288 

89 


BFR18 

BFR18 

103 

BF174 

BF258 

80 


BF303 

! BF287 

86 


BFR19 

BFX69 

123 

BF176 

BF173 

76 


BF304 

BF288 

89 


BFR20 

2N3019 

275 

BF177 

BF257 

80 


BF305 

BF258 

80 


BFR21 

2N1893 

242 

BF178 

BF258 

80 


BF306 

BF173 

76 


BFR22 

2N1893 

242 

BF179 

BF259 

80 


BF307 

BF288 

89 


BFR23 

2N4036 

307 

BF198 

BF167 

72 


BF308 

8F271 

84 


BFR24 

2 N 4036 

307 

BF199 

BF173 

76 


BF309 

BF271 

84 


BFR39 

BFR18 

103 

BF207 

BF167 

72 


BF310 

BF173 

I 76 


BFR40 

2N3700 

290 

BF208 

BF271 

84 


BF311 

BF173 

76 


BFR56 

BC440 

42 

BF214 

BF288 

89 


BF321 

BC108 

2 


BFR57 

BF257 

80 

BF215 

BF271 

84 


BF322 

2 N 22 18 

245 


BFR58 

BF258 

80 

BF224 

BF173 

76 


BF323 

2 N 2904 

266 


BFR59 

BF259 

80 

BF225 

BF271 

84 


BF325 

BF167 

72 


BFR77 

2N1893 

242 

BF226 

BF288 

89 


BF336 

BF257 

80 


BFR78 

2N3020 

275 

BF240 

BF167 

72 


BF337 

BF258 

! 80 


BFR86 

BC394 

40 
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PAGE 

BFR87 

BC394 

40 


BFV65 

BSX26 

173 


BFX41 

BFX41 

116 

BFS61 

BSX33 

193 


BFV66 

2N2221A 

247 


BFX43 

2N2369 

251 

BFS62 

BF173 

76 


BFV66A 

2N2222A 

247 


BFX44 

2N2369A 

253 

BFS69 

BC178 

20 


BFV67 

2N709 

225 


BFX48 

BFX48 

120 

BFS89 

BFS89 

106 


BFV68 

2N2483 

257 


BFX50 

2 N 2222 A 

247 

BFS90 

BFW44 

108 


BFV68A 

2N2484 

257 


BFX51 

2N2221A 

247 

BFS91 

BFX91 

129 


BFV90A 

2N2222 

245 


BFX68 

2N171 1 

238 

BFS92 

BFX41 

116 


BFV90B 

2N2221 

245 


BFX68A 

2N171 1 

238 

BFS93 

BFX40 

116 


BFV99 

2N2221A 

247 


BFX69 

BFX69 

123 

BFS94 

BFX39 

116 


BFW20 

BC477 

48 


BFX69A 

BFX69A 

123 

BFS95 

BFX38 

116 


BFW21 

BFX37 

111 


BFX74 

2 N 2904 

266 

BFS99 

BC394 

40 


BFW22 

BC478 

48 


BFX74A 

BFX39 

116 

BFT22 

2N2906 

266 


BFW24 

2N3108 

280 


BFX77 

BFR16 

99 

BFT29 

2N3701 

290 


BFW25 

2N3110 

280 


BFX84 

2N1893 

242 

BFT30 

BSX33 

193 


BFW26 

2N3109 

280 


BFX85 

2N1893 

242 

BFT31 

2N956 

228 


BFW29 

2N2219 

245 


BFX86 

2N1711 

238 

BFT39 

BSS15 

310 


BFW31 

2N2905 

266 


BFX87 

2N2905A 

269 

BFT40 

I BSS16 

310 


BFW32 

2N2219 

245 


BFX88 

2N2905 

266 

BFT41 

2N5321 

310 


BFW33 

BSY56 

221 


BFX91 

i BFX91 

129 

BFT45 

2 N 344 OS 

289 


BFW36 

BF257 

80 


BFX93 

! 2N930 

236 

BFT57 

BC394 

40 


BFW38 

! BF257 

80 


BFX94 

2N2221 

245 

BFT60 

2N4033 

301 


BFW43 

BFW43 

108 


BFX94A 

2N2221A 

247 

BFT61 

2N403Q 

301 


BFW44 

BFW44 

108 


BFX95 

2IM2222 

245 

BFT62 

2N4Q30 

301 


BFW45 

BF 257 

80 


BFX95A 

2N2222A 

247 

BFT69 

2 INI 4 031 

301 


BFW63 

2 N 2222 

245 


BFX96 

2N2218 

245 

BFT79 

2N4031 

301 


BFW63A 

2N2222A 

247 


BFX96A 

2N2218A 

247 

BFT80 

| 2N4033 

301 


BFX12 

BFX48 

120 


BFX97 

2IM2219 | 

245 

BFT81 

2N4032 

301 


BFX13 

BFX48 

120 


BFX97A 

2N2219A 

247 

BFV23 

BSX23 

185 


BFX23 

BSX32 

189 


BFX98 

BF257 | 

80 

BFV56 

BSS26 

153 


BFX29 

2N2904A 

269 


BFY25 

2N2219A 

247 

BFV56A 

BSS26 

153 


BFX35 

2N2907 

266 


BFY26 

2N2222A 

247 

BFV57 

BSV 59 

161 


BFX36 

2N2907A 

269 


BFY33 

BFY56 

138 

BFV57A 

BSS26 

153 


BFX37 

BFX37 

111 


BFY34 

2N1613 

238 

BFV64 

2N2907 

266 


BFX38 

BFX38 

116 


BFY40 

2IM1711 

238 

BFV64A 

2N2907A 

269 


BFX39 

BFX39 

116 


BFY41 

BF257 

80 

BFV64B 

2IM2907 

266 


BFX40 

BFX40 

116 


BFY43 

BF257 

80 
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NEAREST 
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TYPE 

SGS-ATES 

NEAREST 

PAGE 

BFY44 

BFY56A 

138 


BSS68 

BC393 

38 


BSW27 

2N3725 

293 

BFY45 

BF257 

80 


BSV15 

BSV15 

157 


BSW28 

BSX32 

189 

BFY46 

2N1711 

238 


BSV16 

BSV16 

157 


BSW29 

BSX32 

189 

BFY50 

BFY50 

135 


BSV17 

BSV16 

157 


BSW37 

2N2894 

263 

BFY51 

BFY51 

135 


BSV21 

2N2894 

263 


BSW38 

BSX19 

169 

BFY52 

BFY52 

135 


BSV23 

BSX28 

181 


BSW41 

2N2221A 

247 

BFY53 

BFX69 

123 


BSV24 

BSX28 

181 


BSW42 

BCY58 

55 

BFY55 

BFX69A 

123 


BSV25 

BSX19 

169 


BSW42A 

BCY59 

55 

BFY56 

BFY56 

138 


BSV26 

BSX19 

169 


BSW43A 

BCY59 

55 

BFY56A 

BFY56A 

138 


BSV27 

BSX20 

169 


BSW44 

BCY78 

66 

BFY57 

BF257 

80 


BSV33 

BSX29 

185 


BSW44A 

BCY79 

66 

BFY64 

2N2905 

266 


BSV59 

BSV59 

161 


BSW45 

BCY78 

66 

BFY65 

BF257 

80 


BSV68 

BFW43 

108 


BSW45A 

BCY79 

66 

BFY67 

BFX69 

123 


BSV69 

BSX32 

189 


BSW49 

BSX32 

189 

BFY68 

2N1711 

238 


BSV77 

2N3725 

293 


BSW51 

2N2218 

245 

BFY70 

2N2218A 

247 


BSV82 

BSS17 

312 


BSW52 

2N2219 

245 

BFY72 

2 N 22 18 

245 


BSV83 

BSS18 

312 


BSW53 

2N2218A 

247 

BFY76 

BFY76 

148 


BSV84 

BSS15 

310 


BSW54 

2N2219A 

247 

BFY77 

2 N 2484 

257 


BSV85 

BSS16 

310 


BSW61 

2N2221 

245 

BSS11 

BSX20 

169 


BSV89 

BSX19 

169 


BSW62 

2N2222 

245 

BSS12 

BSX28 

181 


BSV90 

BSX20 

169 


BSW63 

2N2221A 

247 

BSS15 

BSS15 

310 


BSV91 

BSX20 

169 


BSW64 

2N2222A 

247 

BBS 16 

BSS16 

310 


BSV92 

BSX26 

173 


BSW72 

2N2906 

266 

BSS17 

BSS17 

312 


BSV95 

2N3725 

293 


BSW73 

2N2907 

266 

BSS18 

BSS18 

312 


BSW19 

2 N 2906 

266 


BSW74 

2N2906A 

269 

BSS23 

BSS26 

153 


BSW19A 

2N2907 

266 


BSW75 

2N2907A 

269 

BSS26 

BSS26 

153 


BSW20 

2 N 2906 

266 


BSW82 

2N2221 

245 

BSS27 

2N3725 

293 


BSW20A 

2 N 2907 

266 


BSW83 

2N2222 

245 

BSS28 

BSX32 

189 


BSW21 

BCY78 

66 


BSW84 

2N2221 

245 

BSS29 

BSX32 

189 


BSW21A 

BCY79 

66 


BSW85 

2N2222A 

247 

BSS30 

2N1893 

242 


BSW22 

BCY78 

66 


BSX19 

BSX19 

169 

BSS31 

2N3019 

275 


BSW22A 

BCY79 

CD 

CD 


BSX20 

BSX20 

169 

BSS40 

BSS26 

153 


BSW23 

2N2904 

266 


BSX21 

BC394 

| 40 

BSS41 

BSS26 

153 


BSW24 

2 N 2904 A 

269 


BSX22 

2N5321 

310 

BSS48 

2N3440S 

286 


BSW25 

BSX29 

185 


BSX23 

2N5320 

310 

BSS59 

2N3700 

290 


BSW26 

BSS26 

173 


BSX24 

2N2221 

245 
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BSX25 

2N2222 

245 


BSX95 

2N1613 

238 


BSY82 

BFY52 

135 

BSX26 

BSX26 

173 


BSX96 

2 N 1711 

238 


BSY83 

BFY56A 

138 

BSX27 

BSX27 

177 


BSX97 

2N2221 

245 


BSY84 

2N1711 

238 

BSX28 

BSX28 

181 


BSY10 

2 N 221 8 A 

247 


BSY85 

BSX45 

205 

BSX29 

BSX29 

185 


BSY11 

2N2219 

245 


BSY86 

BSX46 

205 

BSX30 

BSX32 

189 


BSY17 

BSX19 

169 


BSY87 

BSY56 

221 

BSX33 

BSX33 

193 


BSY18 

BSX20 

169 


BSY88 

2N3107 

280 

BSX36 

BSX36 

197 


BSY19 

BSX26 

173 


BSY89 

BCY58 

55 

BSX38A 

BOY58 

55 


BSY20 

BSX20 

169 


BSY95 

BSX19 

169 

BSX38B 

BCY59 

55 


BSY21 

BSX26 

173 


BSY95A 

BSX20 

169 

BSX39 

BSX39 

201 


BCY22 

BCY59 

55 


2N656 

BSX46 

205 

BSX44 

2N709 

225 


BSY23 

BSX19 

169 


2N657 

BC300 

28 

BSX45 

BSX45 

205 


BSY34 

BSX32 

189 


2N696 

BFX69 

123 

BSX46 

BSX46 

205 


BSY38 

BSX19 

169 


2N697 

2N1613 

238 

BSX47 

BFY56 

138 


BSY40 

BSX29 

185 


2N698 

2N1893 

242 

BSX48 

BSS26 

153 


BSY41 

BSX29 

185 


2N706 

BSX26 

173 

BSX49 

BSS26 

153 


BSY44 

BFX69A 

123 


2N706A 

BSX19 

169 

BSX51 

BCY58 

55 


BSY45 

2N1893 

242 


2N707 

BSX39 

201 

BSX52 

BCY59 

55 


BSY46 

2N1613 

238 


2N708 

BSX26 

173 

BSX53 

BCY58 

55 


BSY51 

BSY51 

213 


2N709 

2N709 

225 

BSX54 

BCY59 

55 


BSY52 

BSY52 

213 


2N718A 

2N718A 

228 

BSX59 

BSX32 

189 


BSY53 

BSY53 | 

217 


2N720A 

BFR18 

103 

BSX60 

2N3725 

293 


BSY54 

BSY54 I 

217 


2N721 

2N2906 

266 

BSX61 

2N3725 

293 


BSY55 

BSY55 1 

221 


2N722 

2N2906A 

269 

BSX76 

BSX20 

169 


BSY56 

BSY56 

221 


2N735 

2N2483 

257 

BSX77 

2 N 2369 A 

253 


BSY58 

BSX32 J 

189 


2N736 

8FR18 

103 

BSX78 

BSX20 

169 


BSY62A 

BSX19 

169 


2N743 

BSX19 

169 

BSX87 

BSX26 | 

173 


BSY62B 

BSX20 

169 


2N744 

BSX20 

169 

BSX87A 

BSX26 

173 


BSY63 

BSX93 

209 


2N753 

2 N 2369 A 

253 

BSX88 

BSX39 

201 


BSY70 

BSX39 

201 


2N754 

2N1893 

242 

BSX88A 

BSX39 

201 


BSY71 

2N171 1 

238 


2N760A 

BFY76 

148 

BSX89 

BSX19 

169 


BSY72 

BCY58 

55 


2N780 

2N930 

236 

BSX90 

BSX20 

169 


BSY73 

BCY58 

55 


2N834 

BSX20 

169 

BSX91 

2 N 2369 A 

253 


BSY74 

BCY59 

55 


2N869 

BSX29 

185 

BSX92 

2 N 2369 

251 


BSY78 

2N2222 

245 


2N870 

BSX33 

193 

BSX93 

BSX93 

209 


BSY81 

BFY51 

135 


2N871 

BFR18 

103 
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2N910 

BFR18 

103 

2N2221 

2 N 2221 

245 


2N2927 

2N2904A 

269 

2N911 

BSX33 

193 

2N2221A 

2N2221A 

247 


2N2959 

2N2219A 

247 

2N912 

BFR18 

103 

2N2222 

2 N 2222 

245 


2N3009 

2N3009 

272 

2N914 

2N914 

231 

2N2222A 

2 N 2222 A 

247 


2N3010 

2N3010 

225 

2N929 

BFY76 

148 

2N2297 

BFY56 

138 


2N3011 

BSX28 

181 

2N930 

2N930 

236 

2N2368 

BSX19 

169 


2N3012 

2N3012 

263 

2N956 

2N956 

228 

2N2369 

2N2369 

251 


2N3013 

2N3013 

272 

2N978 

2N2906 

266 

2N2369A 

2 N 2369 A 

253 


2N3014 

2N3014 

272 

2N995 

BSX29 

185 

2N2405 

BC300 

28 


2N3015 

BSX32 

189 

2N1132 

2 N 2904 

266 

2N2410 

BSX32 

189 


2N3019 

2N3019 

275 

2N1420 

2 N 22 19 

245 

2N2412 

BSX29 

185 


2N3020 

2N3020 

275 

2N1507 

2N2219 

245 

2N2475 

2N709 

225 


2N3036 

2N1893 

242 

2N1572 

2N1893 

242 

2N2477 

2N3725 

293 


2N3053 

2N3053 

278 

2N1573 

2N1893 

242 

2N2483 

2IM2483 

257 


2N3070 

2N2905A 

269 

2N1574 

2N3020 

275 

2N2484 

2N2484 

257 


2N3073 

2 N 2906 A 

269 

2N1613 

2N1613 

238 

2N2511 

BFY76 

148 


2N3107 

2N3107 

280 

2N1711 

2N171 1 

238 

2N2586 

BFR17 

101 


2N3108 

2N3T08 

280 

2N1890 

BSY55 

221 

2N2692 

BCY59 

55 


2N3109 

2N3109 

280 

2N1893 

2N1893 

242 

2N2693 

BCY59 

55 1 


2N3110 

2N3T10 

280 

2N1983 

2N2219 

245 

2N2694 

BCY59 

55 


2N3114 

! BF257 

80 

2N1984 

2 N 22 18 

245 

2N271 1 

BCY58 

55 


2N3117 

BFR17 

101 

2N1985 

2N1613 

238 

2N2712 

BCY58 

55 


2N3121 

2 N 29 06 A 

269 

2N1986 

2IM2218 

245 

2N2714 

BCY59 

55 


2N3209 

2N3209 

263 

2N1987 

BFX69 

123 

2N2845 

BSS26 

153 


2N325Q 

2N3250 

| 283 

2IM199Q 

2N1893 

242 

2N2848 

BSX32 

189 


2N3251 

2N3251 

! 283 

2N1991 

2 N 2904 

266 

2N2864 

BFY50 

135 


2N3252 

j 2N3725 

293 

2N2049 

BFY52 

135 

2N2868 

BFX69A 

123 


2N3253 

BSX32 

j 189 

2N2102 

2N3020 

275 

2N2894 

2 N 2894 

263 


2N3261 

BSX20 

169 

2N2193 

BSX45 

205 

2N2904 

2 N 2904 

266 


2N3299 

2N2218 

245 

2N2194A 

2N2218A 

247 

2N2904A 

2N2904A 

269 


2N3300 

2N2219 

245 

2N2195 

2N2218 

245 

2N2905 

2N2905 

266 


2N3301 

2N2221 

245 

2N2217 

2N2218 

245 

2N2905A 

2 N 290 5 A 

269 


2N3302 

2N2222 

245 

2N2218 

2N2218 

245 

2N2906 

2 N 2906 

266 


2N3309 

2N2218 

245 

2N2218A 

2N2218A 

247 

2N2906A 

2N2906A 

269 


2N3440 

2N3440S 

286 

2N2219 

2N2219 

245 

2N2907 

2N2907 

266 


2N3440S 

2N3440S 

286 

2N2219A 

2N2219A 

247 

2N2907A 

2N2907A 

269 


2N3485 

2N2906 

266 
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2N3486 

2N2907 

266 

2N3964 

2N3964 

297 


2N4402 

2N2906 

266 

2N3502 

2N2905A 

269 

2N3965 

2N3965 

297 


2N4403 

2N2907 

266 

2N3503 

2N2905 

266 

2N4013 

BSS26 

153 


2N4917 

2N3251 

283 

2N3504 

2N2907A 

269 

2N4014 

BSS26 

153 


2N4927 

BF258 

80 

2N3505 

2N2907 

266 

2N4030 

2N4030 

301 


2N5086 

BCY79 

66 

2N3565 

BFR16 

99 

2N4031 

2N4031 

301 


2N5087 

BCY79 

66 

2N3566 

2N1711 

238 

2N4032 

2N4032 

301 


2N5088 

BCY59 

55 

2N3567 

2N1613 . 

238 

2N4033 

2 N 4033 

301 


2N5089 

BCY59 

55 

2N3568 

BFY56A 

138 

2N4034 

2N4034 

304 


2N5128 

2 N 22 19 

245 

2N3569 

BFY56 

138 

2N4035 

2N4035 

304 


2N5132 

BC109 

2 

2N3638 

2N2905 

266 

2N4036 

2N4036 

307 


2N5135 

BCY58 

55 

2N3641 

2N2218 

245 

2N4037 

2N4036 

307 


2N5136 

BC119 

9 

2N3642 

2N2218A 

247 

2N4046 

BSX32 

189 


2N5138 

BCY79 

66 

2N3643 

2 N 22 19 

245 

2N4047 

2N3725 

293 


2N5172 

BCY58 

55 

2N3644 

2N2905 

266 

2N4058 

BC177 

20 


2N5209 

BC107 

2 

2N3645 

2N2905A 

269 

2N4059 

BC178 

20 


2N5210 

BC107 

2 

2N3646 

BSX26 

173 

2N4060 

BC177 

20 


2N5219 

BC108 

2 

2N3700 

2N3700 

290 

2N4061 

BC177 

20 


2N5262 

BSS15 

310 

2N3701 

: 2N3701 

290 

2N4062 

BC178 

20 


2N5320 

2 N 5320 

310 

2N3712 

BF257 

80 

2N4121 

BCY70 

60 


2N5321 

2 N 5321 

310 

2N3725 

2N3725 

293 

2N4248 

BC177 

20 


2N5322 

2N5322 

312 

2N3776 

2N5321 

310 

2N4249 

BC177 

20 


2N5323 

2N5323 

312 

2N3777 

2N5322 

312 

2N4250 

BC178 

20 


2N5415S 

2N5415S 

314 

2N3793 

BC107 

2 

2N4258 

BC179 

20 


2N5550 

BC394 

40 

2N3794 

BC108 

2 

2N4264 

BC108 

2 


2N5551 

BC394 

40 

2N3825 

BC109 

2 

2N4265 

1 BC107 

2 



j 


2N3828 

BC107 

2 

2N4286 

! BC107 

2 





2N3829 

BSX36 

197 

2N4287 

I BC107 

2 





2N3903 

2N2222 

245 

2N4288 

! BC178 

20 





2N3904 

2N2221 

245 

2N4289 

BC177 

20 





2N3905 

2N2906 

266 

2N4290 

BC179 

20 





2N3906 

2 N 2907 

266 

2N4291 

BC179 

20 





2N3930 

BFX90 1 

129 

2N4292 

BC109 

2 



1 


2N3931 

BFX91 

129 

2N4293 

BC109 

2 





2N3962 

2 N 3962 

297 

2N4358 

2N5415S 

314 





2N3963 

2N3965 

297 

2N4359 

BFX37 

111 
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ALPHABETICAL LIST OF SYMBOLS 


B 

bfb 

bfe 

b ib 

bje 

bob 

boe 


b rb 

bre 

CcBO 

Cebo 

Cj 

Cjb 

Cjbo 

Cje 

Co 

Cob 

Cobo 

Coe 

Coeo 

Crb 

C r e 

f 

Af 

f T 

9fb 


9fe 


9ib 

9ie 


Bandwidth 

Common-base, forward transfer susceptance (output short-circuited, 
y matrix) 

Common-emitter, forward transfer susceptance (output short-cir- 
cuited, y matrix) 

Common-base, input susceptance (output short-circuited, y matrix) 
Common-emitter, input susceptance (output short-circuited, y 
matrix) 

Common-base, output susceptance (input short-circuited, y matrix) 
Common-emitter, output susceptance (input short-circuited, y 
matrix) 

Common-base, reverse transfer susceptance (input short-circuited, y 
matrix) 

Common-emitter, reverse transfer susceptance (input short-circuited 
y matrix) 

Collector-base capacitance (emitter open to a.c. and d.c.) 
Emitter-base capacitance (collector open to a.c. and d.c.) 

Input capacitance 

Common-base, input capacitance (output a.c. short-circuited, h and 
y matrix) 

Common-base, input capacitance (output a.c. open-circuited) 
Common-emitter, input capacitance (output a.c. short-circuited, h 
and y matrix) 

Output capacitance 

Common-base, output capacitance (input a.c. short-circuited, y 
matrix) 

Common-base, output capacitance (input a.c. open-circuited, h 
matrix) 

Common-emitter, output capacitance (input a.c. short-circuited, y 
matrix) 

Common-emitter, output capacitance (input a.c. open-circuited, h 
matrix) 

Common-base, reverse capacitance (input a.c. short-circuited, y 
matrix) 

Common-emitter, reverse capacitance (input a.c. short-circuited, y 
matrix) 

Frequency 
Frequency deviation 
Transition frequency 

Common-base, forward transconductance (input short-circuited, y 
matrix) 

Common-emitter, forward transconductance (input short-circuited, 
y matrix) 

Common-base, input conductance (output short-circuited, y matrix) 
Common-emitter, input conductance (output short-circuited, y 
matrix) 
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ALPHABETICAL LIST OF SYMBOLS (continued) 


9ob 

9oe 

Gp 

Gpb 

Gpe 

9rb 


9 re 

Gtr 

Gu 

Gum 

G v 

hfb 

hfe 

hpE 

h FE i/h F E2 

hib 


hob 

hoe 

hrb 


h re 




B 

B1 

B2 

BM 

C 

CBO 

CEO 

CER 


I 

I 


CES 

CEV 


1 CEX 


Common-base, output conductance (input short-circuited, y matrix) 
Common-emitter, output conductance (input short-circuited, y 
matrix) 

Power gain 

Common-base, power gain 
Common-emitter, power gain 

Common-base, reverse transconductance (input short-circuited, y 
matrix) 

Common-emitter, reverse transconductance (input short-circuited, y 
matrix) 

Transducer power gain 
Unilateralized power gain 
Maximum unilateralized power gain 
Voltage gain 

Common-base, small-signal value of the short-circuit forward current 
transfer ratio 

Common-emitter, small-signal value of the short-circuit forward cur- 
rent transfer ratio 

Common-emitter, static value of the forward current transfer ratio 
Common-emitter, static value of the forward current transfer 
matched pair ratio 

Common-base, small-signal value of the short-circuit input im- 
pedance 

Common-emitter, small-signal value of the short-circuit input 
impedance 

Common-base, small-signal value of the open-circuit output ad- 
mittance 

Common-emitter, small-signal value of the open-circuit output ad- 
mittance 

Common-base, small-signal value of the open-circuit reverse voltage 
transfer ratio 

Common-emitter, small-signal value of the open-circuit reverse 

voltage transfer ratio 

Base current 

Turn-on current 

Turn-off current 

Base peak current 

Collector current 

Collector cutoff current with emitter open 
Collector cutoff current with base open 

Collector cutoff current with specified resistance between emitter 
and base 

Collector cutoff current with emitter short-circuited to base 
Collector cutoff current with specified reverse voltage between 
emitter and base 

Collector cutoff current with specified circuit between emitter and 
base 


XXII 



1 CM 

Ie 

®EBO 

Is 

NF 

Po 

Ptot 

fbb- 

r bb’ 

Rbe 

R ee 

R g 

Ri 

R l 

Ro 

Rth 

Rth j-amb(Rth j-a) 

Rth j -case ( Rth j-c) 
S + N 
INI 

SVR 

t 

Tamb (T a ) 

Tease (T c ) 

td 

tf 

Tj 

T, 

toff 

ton 

Top 

tp 

t r 

ts 

T s tg (T s ) 

V BE 

V BE (sat) 

V (BR)CBO 
V(BR) CEO 
^(BR)CER 
V(BR)CES 

V(BR)CEV 

V(BR)EBO 

VcB 


Collector peak current 
Emitter current 

Emitter cutoff current with collector open 
Supply current 
Noise figure 

Output power of a specified circuit 
Total power dissipation 
Base spreading resistance 
Feedback time constant 
Resistance between base and emitter 
Emitter dropping resistance 
Internal resistance of generator 
Input resistance 
Load resistance 
Output resistance 
Thermal resistance 

Thermal resistance junction-to-ambient 
Thermal resistance junction-to-case 
Signal and noise to noise ratio 
Supply voltage rejection 
Time 

Ambient temperature 
Case temperature 
Delay time 
Fall time 

Junction temperature 

Lead temperature 

Turn-off-time 

Turn-on-time 

Operating temperature 

Pulse time 

Rise time 

Storage time 

Storage temperature 

Base-emitter voltage 

Base-emitter saturation voltage 

Collector-base breakdown voltage with emitter open 

Collector-emitter breakdown voltage with base open 

Collector-emitter breakdown voltage with specified resistance 

Collector-emitter breakdown voltage with emitter short-circuited to 

base 

Collector-emitter breakdown voltage with specified reverse voltage 
between emitter and base 

Emitter-base breakdown voltage with collector open 
Collector-base voltage 
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ALPHABETICAL LIST OF SYMBOLS (continued) 


VcBO 

VcE 

VcEK 

V CEO 

VcEO(sus) 

VcER 

VcER (sus) 

VcE(sat) 

VcES 

VcEV 

VcEV(sus) 

^CEX 

VcEX(sus) 

^EB 

Vebo 

Vi 

Vint 

V 0 

Vpp 

Vs 

Yfb 


Yfe 


Yib 


Yie 


Yob 


Yoe 


Yrb 


Yre 

Zbe 

Zi 

Z 0 

T s 


Collector-base voltage with emitter open 

Collector-emitter voltage 

Knee voltage at specified condition 

Collector-emitter voltage with base open 

Collector-emitter sustaining voltage with base open 

Collector-emitter voltage with specified resistance between emitter 

and base 

Collector-emitter sustaining voltage with specified resistance between 
emitter and base 

Collector-emitter saturation voltage 

Collector-emitter voltage with emitter short-circuited to base 
Collector-emitter voltage with specified reverse voltage between 
emitter and base 

Collector-emitter sustaining voltage with specified reverse voltage 
between emitter and base 

Collector-emitter voltage with specified circuit between emitter and 
base 

Collector-emitter sustaining voltage with specified circuit between 

emitter and base 

Emitter-base voltage 

Emitter-base voltage with collector open 

Input voltage of a specified circuit 

Interfering voltage 

Output voltage of a specified circuit 

Peak-to-peak voltage 

Supply voltage 

Common-base, small-signal value of the short-circuit forward trans- 
fer admittance 

Common-emitter, small-signal value of the short-circuit forward 
transfer admittance 

Common-base, small-signal value of the short-circuit input admit- 
tance 

Common-emitter, small-signal value of the short-circuit input admit- 
tance 

Common-base, small-signal value of the short-circuit output admit- 
tance 

Common-emitter, small-signal value of the short-circuit output 
admittance 

Common-base, small-signal value of the short-circuit reverse transfer 
admittance 

Ccmmon-emitter, small-signal value of the short-circuit reverse 

transfer admittance 

Impedance between base and emitter 

Input impedance 

Output impedance 

Storage time constant 


XXIV 



i£ fb Common-base, phase angle of the forward transadmittance (output 

short-circuited, y matrix) 

<p fe Common-emitter, phase angle of the forward transadmittance(output 

short-circuited, y matrix) 

^ ib Common-base, phase angle of the input admittance (output short- 

circuited, y matrix)* 

Common-emitter, phase angle of the input admittance (output short- 
circuited, y matrix) 

^ ob Common-base, phase angle of the output admittance (input short- 

circuited, y matrix) 

y? oe Common-emitter, phase angle of the output admittance (input short- 

circuited, y matrix) 

ip rb Common-base, phase angle of the reverse transadmittance (input 

short-circuited, y matrix) 

<p re Common-emitter, phase angle of the reverse transadmittance (input 

short-circuited, y matrix) 
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DATA SHEETS 



BC 107 
BC 108 
BC 109 


SILICON PLANAR NPN 


LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS 

The BC 107, BC108 and BC109 are silicon planar epitaxial NPN transistors in TO-18 
metal case. They are suitable for use in driver stages, low noise input stages and 
signal processing circuits of television receivers. 

The complementary PNP types are respectively the BC 177, BC 178 and BC 179. 


ABSOLUTE MAXIMUM RATINGS 

BC 107 

BC 108 

BC 109 

^CBO 

Collector-base voltage (l E = 0) 

50 V 

30 V 

30 V 

^CEO 

Collector-emitter voltage (l B — 0) 

45 V 

20 V 

20 V 

^EBO 

Emitter-base voltage (l c = 0) 

6 V 

5 V 

5 V 

‘c 

Collector current 


100 mA 


P,o, 

Total power dissipation at T amb ^25°C 


0.3 W 



a* T case -25°C 


0.75 W 


T s. g 

Storage temperature 

-55 to 175 

°C 

T i 

Junction temperature 


175 °C 



MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 


R th j_ case Thermal resistance junction-case max 200 °C/W 

R th j-amb Thermal resistance junction-ambient max 500 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 




current (l E = 0) 

for BC 107 




V C b = 40 V 

15 

nA 


V CB = 40V T amb =150 °C 

15 

pA 


for BC 108 - BC 109 




V CB = 20 V 

15 

nA 


, V C b = 20 V T amb = 1 50 °C 

15 

pA 

V i{ER)CBO C0lleCt0r - baSe 




breakdown voltage 




d E = 0) 

l c =10 pA 




for BC 107 

50 

V 


for BC 108 

30 

V 


for BC 109 

30 

V 

V mR ^ rm *Collector-ernitter 




breakdown voltage 




d B = 0) 

l c = 10 mA 




for BC 107 

45 

V 


for BC 108 

20 

V 


for BC 109 

20 

V 

^(br)ebo Emitter-base 




breakdown voltage 




(l c - 0) 

l E =10 pA 




for BC 107 

6 

V 


for BC 108 

5 

V 


for BC 109 

5 

V 

V CE (sat)* Collector-emitter 




saturation voltage 

l c = 10 mA l B = 0.5 mA 

70 250 

mV 


l c =100 mA l B =5 mA 

200 600 

mV 

V BE * Base-emitter voltage 

l c = 2 mA V rE = 5 V 

550 650 700 

mV 


l c = 10 mA V CE = 5V 

700 770 

mV 

V BE (sat)* Base-emitter 


! 


saturation voltage 

l c = 10 mA l B = 0.5 mA 

750 

mV 


l c =100 mA l B = 5 mA 

900 

mV 


3 

























BC 107 
BC 108 
BC 109 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

IW 

DC current gain 

■c 

= 2 mA 

< 

n 

m 

II 

cn 

< 








for 

BC 107 

110 

230 

450 






for 

BC 107 Gr. A 

110 

180 

220 






for 

BC 107 Gr. B 

200 

290 

450 

— 




for 

BC 108 

110 

350 

800 






for 

BC 108 Gr. A 

110 

180 

220 

— 




for 

BC 108 Gr. B 

200 

290 

450 

— 




for 

BC 108 Gr. C 

420 

520 

800 

— 




for 

BC 109 

200 

350 

800 






for 

BC 109 Gr. B 

200 

290 

450 

— 




for 

BC 109 Gr. C 

420 

520 

800 

— 



'c 

= IOjjlA 

V C e = 5V 








for 

BC 107 


120 


— 




for 

BC 107 Gr. A 


90 


— 




for 

BC 107 Gr. B 

40 

150 


— 




for 

BC 108 


120 


— 




for 

BC 108 Gr. A 


90 


— 




for 

BC 108 Gr. B 

40 

150 


— 




for 

BC 108 Gr. C 

100 

270 


— 




for 

BC 109 

70 

210 


— 




for 

BC 109 Gr. B 

40 

150 


— 




for 

BC 109 Gr. C 

100 

270 


— 

K 

Small signal 
current gain 

'c 

= 2mA 

< 

n 

m 

II 

CJl 

< 







f 

= 1 kHz 








for 

BC 107 


250 


— 




for 

BC 107 Gr. A 


190 


— 




for 

BC 107 Gr. B 


300 


— 




for 

BC 108 


370 


— . 




for 

BC 108 Gr. A 


190 


— 




for 

BC 108 Gr. B 


300 


— ■ 




for 

BC 108 Gr. C 


500 


— 




for 

BC 109 


370 


— 




for 

BC 109 Gr. B 


300 


— 




for 

BC 109 Gr. C 


550 


— 



>c 

= 10 mA 

V CE = 10 V 







f 

= 100 MHz 


2 


— 

CcBO 

Collector-base 

capacitance 

•E 

= 0 

V CB = 1 0 V 







f 

= 1 MHz 


4 

6 

PF 


4 












ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

C EB o Emitter-base 




capacitance 

l c = 0 V EB = 0.5 V 




f = 1 MHz 

11.5 

PF 

NF Noise figure 

l c = 0.2 mA V CE = 5 \? 




R g = 2 kfi f = 1 kHz 




B = 200 Hz 




for BC 107 

2 10 

dB 


for BC 108 

2 10 

dB 


for BC 109 

1.5 4 

dB 


l c = 0.2 mA V CE = 5 V 




R g = 2 kfi 




f =10 Hz to 10 kHz 




B =15.7 kHz 




for BC 109 

1.5 4 

dB 

h ie Input impedance 

l c = 2 mA V CE = 5 V 




f = 1 kHz 




for BC 107 

4 

k n 


for BC 107 Gr. A 

3 

kfi 


for BC 107 Gr, B 

4.8 

kfi 


for BC 108 

5.5 

kn 


for BC 108 Gr. A 

3 

kfi 


for BC 108 Gr. B 

4.8 

k n 


for BC 108 Gr. C 

7 

kfi 


for BC 109 

5.5 

kO 


for BC 109 Gr. B 

4.8 

kfi 


for BC 109 Gr. C 

7 

kfi 

h re Reverse voltage ratio 

l c = 2 mA V CE = 5 V 




f = 1 kHz 




for BC 107 

2.2X10- 4 

. — 


for BC 107 Gr. A 

1.7 xIO- 4 

■ — 


for BC 107 Gr. B 

2.7 xIO- 4 

— • 


for BC 108 

3.1 xIO- 4 

- — 


for BC 108 Gr. A 

1.7 xIO- 4 

— 


for BC 108 Gr. B 

2.7 xIO- 4 

— 


for BC 108 Gr. G 

3.8 xIO- 4 

— 


for BC 109 

3.1 xIO- 4 

,■ — ■ 


for BC 109 Gr. B 

2.7 x 10- 4 

— 


for BC 109 Gr. C 

3.8 xIO- 4 

■ — ■ 


5 

















BG 107 
BC 108 
BO 109 


ELECTRICAL CHARACTERISTICS (continued) 
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SILICON PLANAR NPN 


BC 119 


AUDIO OUTPUT AMPLIFIER 

The BC 119 is a silicon planar epitaxial NPN transistor in a TO-39 metal case. It is 
suitable for 1 W class ”A” and up to 6 W class ”8” audio output stages. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (l E = 0) 

60 

V 

V C EO 

Collector-emitter voltage (l B — 0) 

30 

V 

^ebo 

Emitter-base voltage (l c = 0) 

5 

V 

P.O, 

Total power dissipation at T amb === 25 °C 

0.8 

W 


^ T case - 25 °C 

5 

W 


at T case — 100 °C 

2.8 

W 

T s. g 

Storage temperature 

-55 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA Dimensions in mm 
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BC 119 


THERMAL DATA 


R th j. case Thermal resistance junction-case max 35 °C/W 

R th j. amb Thermal resistance junction-ambient max 220 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

l CB0 Collector cutoff 







current (l E = 0) 

V CB 

= 40V 



100 

nA 


V C B 

= 40 V T 

amb =150°C 


20 

|xA 

V(br) cbo Collector-base 







breakdown voltage 

Oe = 0) 

'c 

= 100 mA 


60 


V 

Vceo(sus)* Col lector- em itter 







sustaining voltage 

(l B = 0) 

lc 

= 10 mA 


30 


V 

V(br) ebo Emitter-base 







breakdown voltage 
(l c = 0) 

l E 

= 100 \iA 


5 


V 

V CE (sat) * Collector-emitter 







saturation voltage 


= 150mA 

i B = 15 mA 

0.15 

0.35 

V 



= 500 mA 

l B = 50 mA 

0.4 

1.1 

V 


lc 

= 1 A 

I B = 100 m A 

0.8 

1.5 

V 

V BE * Base-emitter voltage 

l c 

= 500 mA 

V CE = 10 V 

1 

1.8 

V 


lc 

= 150 mA 

< 

m 

II 

< 

0.85 

1 

V 

V be (sat) * Base-emitter 

■ 






saturation voltage 

B 

= *50 mA 

l B = 15 mA 

0.9 

1.2 

V 


H 

= 1 A 

l B = 0.1 A 

1.4 

2 

V 

h FE * DC current gain 

lc 

= 50 mA 

V CE = 1 V 

40 100 


— 


'c 

= 150 mA 

V CE = 1 V 

40 90 

120 

— 



= 500 mA 

v CE = 1 0 V 

25 60 


— 

f1 FE 1 /h FE 2 Matched pair 

lc 

= 300 mA 

< 

n 

m 

II 

cn 

< 

1.4 

— 

f T Transition frequency 

lc 

= 50 mA 

V CE = 10 V 

40 

MHz 

Ccbo Collector-base 







capacitance 

Ie 

= 0 

V C b = 1 0 V 

12 

25 

pF 


* Pulsed: pulse duration = 300 [is, duty cycle = 1% 


to 























SILICON PLANAR PNP 


BC 139 


AUDIO OUTPUT AMPLIFIER 

The BC 139 is a silicon planar epitaxial PNP transistor in a TO-39 metal case. It is particu- 
larly designed for use in audio output and driver stages. The complementary NPN type is 
the BC 119. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-40 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40 

V 

V ebo 

Emitter-base voltage (l c — 0) 

-5 

V 

lc 

Collector current 

-0.5 

A 

Ptot 

Total power dissipation at T amb < 25°C 

0.7 

W 


at T case < 25°C 

3 

W 

Tstg 

Storage temperature 

-55 to 200 

°C 

Tj 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BC 139 


THERMAL DATA 




Rth j-case Thermal resistance junction-case 

max 

58 

°C/W 

R t h j-amb Thermal resistance junction-ambient 

max 

250 

°c/w 


ELECTRICAL CHARACTERISTICS (T am b = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

•CBO 

Collector cutoff current 

V CB = -30V 




-100 

nA 


(| E =0) 

V CB = -30V 

Tamb= 75°C 



-50 

pA 

V(BR)CBO 

Collector-base break- 
down voltage (l E = 0) 

l c =-lO;UA 

-40 

V 

V(BR)CEO 

*Collector-emitter break- 

l c =-10 mA 


-40 



V 

down voltage (l B = 0) 







V(BR)EBO 

Emitter-base break- 
down voltage (l c = 0) 

l E =-10 juA 

-5 

V 

VcE(sat) 

Collector-emitter 

l c = -300 mA 






saturation voltage 

1 B — —30 m A 
l c = -500 mA 



-0.45 

-0.8 

V 




l B = -50 mA 



-1 


V 

Vbe 

Base-emitter voltage 

l c =-10 mA 
V C e~ -10V 



-0.7 


V 



l c = -100 mA 
V CE = “10V 



-0.77 


V 



l c = -300 mA 
V CE =-1V 



-0.97 


V 

h F E* 

DC current gain 

l c = -10 mA 
v C e=-iov 



90 





l c =-100 mA 

v CE =-iov 


40 

90 


_ 



l c =-150 mA 
V CE =-1V 



45 


_ 



l c = -300 mA 
V CE =-1V 


20 

35 


- 

fr 

Transition frequency 

l c = -50 mA 

V CE = -10V 

200 

MHz 

CcBO 

Collector-base 

Ie = 0 

V CB =-10V 






capacitance 

f = 1 MHz 



6 


PF 


* Pulsed: pulse duration = 300 pis , duty cycle = 1 % 
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BC 140 
BC 141 


SILICON PLANAR NPN 


GENERAL PURPOSE TRANSISTORS 

The BC 140 and BC141 are silicon planar epitaxial NPN transistors in TO-39 metal 
case. They are particularly designed for audio amplifiers and switching applications 
up to 1 A. 

The complementary PNP types are the BC 160 and BC 161/ 


ABSOLUTE MAXIMUM RATINGS 

BC 140 

BC 141 

^CBO 

Collector-base voltage (l E = 0) 

60 V 

80 V 

^CEO 

Collector-emitter voltage (l B = 0) £ 4/9 

40 V 

60 V 

^EBO 

Emitter-base voltage (l c = 0) 

7 

V 


Collector current 

1 

A 

*B 

Base current 

0.1 

A 

P.O. 

Total power dissipation at T amb ^ 25 °C 

0.8 

W 


at T case -25°C 

4 

W 

Ts, g 

Storage temperature 

-55 to 

200 °C 

T i 

Junction temperature 

200 °C 


MECHANICAL DATA 


Dimensions in mm 
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BC 140 
BC 141 


THERMAL DATA 




R th j_ case Thermal resistence junction-case 

max 

44 

°c/w 

R th j-amb Thermal resistance junction-ambient 

max 

220 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

l CB0 Collector cutoff 






current (l E = 0) 

V C B 

= 50 V 


200 

nA 


V CB 

= 50V T amb 150°C 


200 

[ xA 

V (BR) CB0 Collector-base 






breakdown voltage 
(l E = 0) 

'c 

= 100 [lA 






for BC 140 

60 


V 



for BC 141 

80 


V 

V (BR )CEO*^° 1 l ector “' em ‘ tter 






breakdown voltage 

(l B = 0) 

■c 

= 10 mA 






for BC 140 

40 


V 



for BC 141 

60 


V 

V (BR) EBO Emitter-base 






breakdown voltage 

(l C = 0) 

l E 

= 100 \iA 

7 


V 

V CE (sat) * Collector-emitter 






saturation voltage 

‘c 

— 100 mA l B = 10 mA 

0.1 


V 


■c 

= 500 mA l B = 50 mA 

0.35 


V 


lc 

= 1 A l B = 0.1 A 

0.6 

1 

V 

V BE * Base-emitter voltage 

l c 

II 

> 

< 

m 

II 

< 

1.25 

1.6 

V 
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BC 141 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 



h FE * DC current gain 

l c = IOOm-A V ce = 1 V 

for BC 140-141 
for BC 140-141 Gr.6 
for BC 140-141 Gr. 10 

I c = 100 mA V CE = 1 V 
for BC 140-141 
for BC 140-141 Gr.6 
for BC 140-141 Gr. 10 
l c = 1 A V CE = 1 V 

for BC 140-141 
for BC 140-141 Gr.6 
for BC 140-141 Gr. 10 

75 

28 

40 

40 140 250 

40 63 100 

63 100 160 

26 

15 

20 

— 

h FE 1 /h FE 2 Matched pair ratio 

l c = 100 mA V CE = 1 V 

1.25 

— 

f T Transition frequency 

l c = 50 mA V CE = 10 V 

50 

MHz 

C C bo Collector-base 
capacitance 

l E =0 V CB = 20 V 

f = 1 MHz 

12 


t on Turn-on time 

l c = 100 mA 

1 01 — — 5 mA 

250 

ns 

t off Turn-off time 

l c = 100 mA 
^bi = ^B 2 = ^ tnA 

850 

ns 


* Pulsed: pulse duration = 300 /ts, duty cycle = 1% 










SILICON PLANAR NPN 


BC 160 
BC 161 


GENERAL PURPOSE TRANSISTORS 

The BC 160 and BC 161 are silicon planar epitaxial PNP transistors in TO-39 metal 
case. They are particularly designed for audio amplifiers and switching applications 
up to 1 A. 

The complementary NPN types are the BC 140 and BC 141, 


ABSOLUTE MAXIMUM RATINGS 

BC 160 

BC 161 

VcBO 

Collector-base voltage (l E = 0) 

-60 V 

-80 V 

V CEO 

Collector-emitter voltage (l B — 0) 

-40 V . 

-60 V 

^EBO 

Emitter-base voltage (l c = 0) 

-5 

V 

lc 

Collector current 

-1 

A 

*B 

Base current 

-0.1 A 

P.O, 

Total power dissipation at T amb ^ 25 °C 

0.8 W 


at T c ase — 25 °C 

4 W 

T , g 

Storage temperature 

-55 to 

200 °C 

T i 

Junction temperature 

200 °C 


MECHANICAL DATA Dimensions in mm 
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BC 160 
BC 161 


THERMAL DATA 


^th j-case 

Thermal 

resistance junction-case 



R 

r *th j-amb 

Thermal 

resistance junction-ambient 




ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 




current (l E = 0) 

V CB = -50 V 

-200 



V cb = -50V T amb = 150°C 

-200 


V(br) cbo Co Hector- base 




breakdown voltage 




(l E = 0) 

l c = -100 nA 




for BC 160 

-60 

V 


for BC 161 

-80 

V 

V (BR) cEo*Collector-emitter 



■ 

breakdown voltage 




Ob = 0) 

l c = -10 mA 




for BC 160 

-40 

BM8 


for BC 161 

-60 

KB 

V (br) ebo E mitter-base 




breakdown voltage 




Oc = 0) 

l E = -100 nA 

-5 

V 

V CE (sat) * Collector-emitter 




saturation voltage 

l c = -0.1 A l B = -10 mA 

-0.1 

V 


l c = -0.5 A l B = -50 mA 

-0.35 

V 


l c = -1 A l B = -0.1 A 

-0.6 -1 

V 

V BE * Base-emitter voltage 

n 

II 

i 

L 

> 

n< 

m 

II 

1 

1 

< 

-1.1 -1.6 

a 

h FE * DC current gain 

l c = -100 HA V CE = -1 V 


■ 


for BC 160-161 

110 

B 


for BC 160-161 Gr. 6 

46 

B 


for BC 160-161 Gr. 10 

80 

B 


l c = -100 mA V CE = -1 V 


H 


for BC 160-161 

40 140 250 

— 


for BC 160-161 Gr. 6 

40 63 100 

— 


for BC 160-161 Gr. 10 

63 100 160 

— 


-| c = -1 A V CE = -1 V 




for BC 160-161 

26 

— ■ 


for BC 160-161 Gr. 6 

15 

— 


for BC 160-161 Gr. 10 

20 

■ — 
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BC 160 
BC 161 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE 1 /h FE 2 Matched pair ratio 

l c = -100 mA V CE = -1 V 

1.25 

— 

f T Transition frequency 

l c = -50 mA V CE = -10 V 

50 

MHz 

C CB0 Collector-base 

capacitance 

l E = 0 V CB = -20 V 

f = 1 MHz 

15 

pF 

t on Turn-on time 

l c = -100 mA 

I B1 = -5 mA 

500 

ns 

t off Turn-off time 

l c = -100 mA 

^bi == ^ B2 = “5 mA 

650 

ns 


* Pulsed: pulse duration = 300 )Xs, duty cycle = 1% 




SILICON PLANAR PNP 


BC 177 
BC 178 
BC 179 


LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS 

The BC 177, BC 178 and BC 179 are silicon planar epitaxial PNP transistors in TO-18 metal 
case. They are suitable for use in driver audio stages, low noise input audio stages and as low 
power, high gain general purpose transistors. The complementary NPN types are respectively 
the BC 107, BC 108 and BC 109. 


ABSOLUTE MAXIMUM RATINGS 

BC 177 

BC 178 

BC 179 

VcBO 

Collector-base voltage (l E = 0) 

-50 V 

-30 V 

-25 V 

VCES 

Collector-emitter voltage (V BE = 0) 

-45 V 

-25 V 

-20 V 

VcEO 

Collector-emitter voltage (l B = 0) 

-45 V 

-25 V 

-20 V 

Vebo 

Emitter-base voltage (l c = 0) 


~^V^ 


Iem 

Emitter peak current 


200 mA 


lc 

Collector current 


-100 mA 


1 CM 

Collector peak current 


-200 mA 


Ptot 

Total power dissipation at T amb < 25°C 


300 mW 



at T case <115°C 


300 mW 


T"stg 

Storage temperature 

1 -65 to 175° 

C 

Tj 

Junction temperature 


175 °C 



MECHANICAL DATA 


Dimensions in mm 



5/73 


20 


Supersedes issue dated 9/70 



BC 177 
BC 178 
BC 179 


THERMAL DATA 


Rth j-case 

Thermal resistance junction-case 

max 

200 

°c/w 

Rth j-amb 

Thermal resistance junction-ambient 

max 

500 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff current 

V C e“ -20V 

-1 -100 

nA 

< 

DO 

m 

II 

o 




V(br)ceo* Collector-emitter 

l c — -2 mA 



breakdown voltage 

for BC 177 

-45 

V 

(l B =0) 

for BC 178 

-25 

V 


for BC 179 

-20 

V 

V(br)ces Collector-emitter 

l c = -10/xA 



breakdown voltage 

for BC 177 

-50 

V 

< 

DO 

m 

II 

o 

for BC 178 

-30 

V 


for BC 179 

-25 

V 

V(br)ebo Emitter-base break- 

l E = -10/iA 

-5 

V 

down voltage (l c = 0) 




VrF(cat) Collector-emitter 

1 q — — 1 0 m A 



saturation voltage 

l B = -0.5 mA 

-75 -250 

mV 


l c = -100 mA 




l B = -5 mA 

-200 

mV 

V B e Base-emitter voltage 

l c =-2mA V CE = -5 V 

-600 -640-750 

mV 

V R p(<; a t) Base-emitter saturation 

l c = -10 mA 



voltage 

l B = -0.5 mA 

-720 

mV 


1 q — — 1 00 m A 




l B = -5 mA 

-860 

mV 

h FE DC current gain 

1 c =—10 jUA V ce =-5V 

30 

- 

h fe Small signal current 

l c =-2 mA V CE = -5V 



gain 

f = 1 kHz 




for BC 177 Gr. A 

125 260 

- 


for BC 178 Gr. A 

125 260 

— 


for BC 178 Gr. B 

240 500 

- 


for BC 179 Gr. A 

125 260 

— 


for BC 179 Gr. B 

240 500 

“ 


21 



ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition frequency 

l c =-10mA Vce=-5V 

200 

MHz 

C CBO Collector-base 

l E =0 V CB = -10V 

5.5 

PF 

capacitance 




NF Noise figure 

l c = -0.2 mA V CE = -5V 




R g =2kn f = 1 kHz 




B = 200 Hz 




for BC 177 

2 10 

dB 


for BC 178 

2 10 

dB 


for BC 179 

1.2 4 

dB 

h je Input impedance 

l c = -2 mA V CE = -5V 




f = 1 kHz 




for BC 177 Gr. 6 

1.5 

kra 


for BC 177 Gr. A 

2.7 

kn 


for BC 178 Gr. 6 

1.5 

kn 


for BC 178 Gr. A 

2.7 

k£2 


for BC 178 Gr. B 

5.2 

kn 


for BC 179 Gr, A 

2.7 

kn 


for BC 179 Gr. B 

5.2 

kf2 

h re Reverse voltage ratio 

l c — -2 mA V CE = -5V 




f = 1 kHz 




for BC 177 Gr. 6 

1 .8-10- 4 

— 


for BC 177 Gr. A 

2.7-10’ 4 

— 


for BC 178 Gr. 6 

1.8-10- 4 

— 


for BC 178 Gr. A 

2.7-10-4 

— 


for BC 178 Gr. B 

4.5-10-4 

— 


for BC 179 Gr. A 

2.7-10-4 

— 


for BC 179 Gr. B 

4.5-10-4 

— 

h oe Output admittance 

l c — -2 mA v ce =-5V 




f = 1 kHz 




for BC 177 Gr. 6 

20 

MS 


for BC 177 Gr. A 

25 

MS 


for BC 178 Gr. 6 

20 

MS 


for BC 178 Gr. A 

25 

MS 


for BC 178 Gr. B 

35 

MS 


for BC 179 Gr. A 

25 

MS 


for BC 179 Gr. B 

35 

MS 


* Pulsed: pulse duration = 300 jus , duty cycle = 1%. 
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SILICON PLANAR PNP 


BC 297 
BC 298 


AUDIO DRIVERS OR OUTPUT STAGES 

The BC 297 and BC 298 are silicon planar epitaxial PNP transistors in TO-18 
metal case. They are particularly intended for use in high current high gain applica- 
tions, in driver stages of hi-fi equipments or in output stages of low power class B 
amplifiers. 

The complementary NPN types are the BC 377 and BC378, respectively. 


ABSOLUTE MAXIMUM RATINGS 

BC 297 

BC 298 

Vces 

Collector-emitter voltage (V BE = 0) 

-50 V 

-30 V 

^CEO 

Collector-emitter voltage (l B = 0) 

-45 V 

-25 V 

^EBO 

Emitter-base voltage (l c = 0) 

-5 

V 

•e 

Emitter current 

1.2 

A 


Collector current 

-1 

A 

*B 

Base current 

! -0.2 A 

P,o. 

Total power dissipation at T amb ^25°C 

375 

mW 


^ T case — 75 °C 

1 1 

W 

”Titg 

Storage temperature 

-65 to 

175 °C 

T i 

Junction temperature 

175 

°c 


MECHANICAL DATA Dimensions in mm 



Supersedes issue dated 9/70 
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BC 297 
BC 298 


THERMAL DATA 




R th j_ case Thermal resistance junction-case 

max 

100 

°c/w 

R th .„ amb Thermal resistance junction-ambient 

max 

400 

°c/w 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V BE = 0) 

for BC 297 V CE = -50 V 
for BC 298 V CE = -30 V 

-100 

-100 

nA 

nA 

V(br') CEO Collector-emitter 
breakdown voltage 
(■b = 0) 

l c = -10 mA for BC 297 
for BC 298 

-45 

-25 

1 

V (BR)EBO Emitter - baSe 

breakdown voltage 

Oc = 0) 

l E =-10 mA 

-5 

■ 

V CE (sat) Collector-emitter 
saturation voltage 

l c = -500 mA 
l B = -50 mA 

-0.7 

■ 

V BE Base-emitter voltage 


-770 

mV 

V be (sat) Base-emitter 

saturation voltage 

l c = -500 mA 
l B = -50 mA 

-1.2 

V 

h FE DC current gain Gr. 6 

Gr. 7 

l c = -100 mA V CE = -1 V 

l c = -100 mA V CE = -1 V 

l c = -300 mA V CE = -1 V 

75 150 

125 260 

30 

I 

h FE 1 /h FE 2 Matched pair ratio 


1.41 

— 

f T Transition frequency 


250 

MHz 

C CBO Collector-base 
capacitance 

l E = 0 V CB = -10 V 

8 

pF 

C EBO Emitter-base 
capacitance 

l c =0 V EB = -0.5 V 

30 

PF 
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C 300 
C 301 
€ 302 


SILICON PLANAR NPN 


MEDIUM POWER AUDIO DRIVERS 

The BC 300, BC 301 and BC 302 are silicon planar epitaxial NPN transistors in 
TO-39 metal case. They are intended for audio driver stages in commercial and 
industrial equipments. In addition they are useful as high speed saturated switches and 
general purpose amplifiers. The PNP types complementary to BC 301 and BC 302 
are respectively the BC 303 and BC 304. 


ABSOLUTE MAXIMUM RATINGS 

BC 300 

BC 301 

BC 302 

VcBQ 

Collector-base voltage (l E = 0) 

120 V 

90 V 

60 V 

^CEO 

Collector-emitter voltage (l B = 0) 

80 V 

60 V 

45 V 

V C EV 

Collector-emitter voltage (V BE — -1.5 V) 

120 V 

90 

_ — 

^EBO 

Emitter-base voltage (l c = 0) 


7 V 


'c 

Collector current 


0.5 A 


*CM 

Collector peak current 


1 A 


*BM 

Base peak current 


0.5 A 


P.o. 

Total power dissipation at T amb ^25 °C 


0.85 W 



at T case — 25 °C 


6 W 


T s < 8 

Storage temperature 

-65 to 175 

°C 

T i 

Junction temperature 


175 °C 



MECHANICAL DATA Dimensions in mm 



5 /' 




BC 300 
BC 301 
BC 302 


THERMAL DATA 



R th j-case Thermal resistance junction-case 

max 

25 °C/W 

R th j-amb Thermal resistance junction-ambient 

max 

175 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 




current (l E = 0) 

V CB = 60 V 

5 20 

nA 

l EB0 Emitter cutoff 




current (l c = 0) 

< 

m 

03 

II 

< 

20 

nA 

V C EO(sus)* Collector " emitter 




voltage (l B = 0) 

o 

II 

— L 

o 

3 

> 




for BC 300 

80 

V 


for BC 301 

60 

V 


for BC 302 

45 

V 

V CEV(sus)* Coliector “ emitter 




voltage 

l c = 10 mA V BE = -1.5 V 




for BC 300 

120 

V 


for BC 301 

90 

V 

V CE (sat) Collector-emitter 




saturation voltage 

l c = 150 mA l B = 15 mA 

0.2 0.5 

V 

V BE Base-emitter voltage 

l c = 150 mA V CE = 10 V 

0.78 

V 

h FE DC current gain Gr. 4 

l c = 150 mA V CE = 10 V 

40 80 

— 

Gr. 5 

l c = 150 mA V CE = 10 V 

70 140 

— 

Gr. 6 

l c = 150 mA V CE = 10 V 

120 240 

— 


l c = 0.1 mA V CE =10V 

20 

— 


l c = 500 mA V CE = 10 V 

20 

— 

f T Transition frequency 

l c =10 mA V CE =10V 

120 

MHz 

C CBO Collector-base 




capacitance 

> 

o 

II 

CD 

U 

> 

o 

II 

LU 

10 

PF 

h ie Input impedance 

l c = 5 mA V CE =10V 




f = 1 kHz 

1.1 

kQ 


* Pulsed: pulse duration = 300 jus, duty cycle = 1 % 
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BC 300 
BC 301 
BC 302 


ELECTRICAL CHARACTERISTICS (continued) 



30 
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SILICON PLANAR PNP 


BC 303 
BC 304 


MEDIUM POWER AUDIO DRIVERS 

The BC 303 and BC 304 are silicon planar epitaxial PNP transistors in TO-39 metal case. 
They are intended particularly as audio driver stages in commercial and professional equip- 
ments. In addition they are useful as high speed saturated switches and general purpose 
amplifiers. The complementary NPN types are respectively the BC 301 and BC 302. 


ABSOLUTE MAXIMUM RATINGS 

BC 303 

BC 304 

VCBO 

Collector-base voltage (l E = 0) 

-85 V 

-60 V 

VcEO 

Collector-emitter voltage (l B = 0) 

-60 V 

-45 V 

VcEV 

Collector-emitter voltage (V BE = 1.5V) 

-85 V i 

- 

Vebo 

Emitter-base voltage (l c = 0) 

-7 V 

lc 

Collector current 

-0.5 A 

1 CM 

Collector peak current 

-1 A 

Ibm 

Base peak current 

-0.5 A 

Ptot 

Total power dissipation at T amb < 25°C 

0.85 W 


at Tease <25°C 

6 W 

Tstg 

Storage temperature 

-65 to 175 °C 

Tj 

Junction temperature 

175 °C 


MECHANICAL DATA 


Dimensions in mm 
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BC 303 
BC 304 


THERMAL DATA 




Rth j-case 

Thermal resistance junction-case 

max 

25 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

175 

°c/w 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff current 

Oe=0) 

V CB = -60V 

-5 -20 

nA 

l EBO Emitter cutoff current 

dc=0) 

> 

LO 

II 

CD 

LU 

> 

-20 

nA 

V C EO(sus)* Collector-emitter 
voltage (l B = 0) 

l c — -10 mA 

for BC 303 
for BC 304 

-60 

-45 

V 

V 

V cev (sus) * Collector-emitter volt- 
age (for BC 303 only) 

l c = -10 mA V be =1.5V 

-85 

V 

VcE(sat) Collector-emitter 
saturation voltage 

l c = -150 mA 

1 B = -15 mA 

-0.25 -0.65 

V 

V BE Base-emitter voltage 

l c = -150 mA V CE = -10V 

-0.78 

V 

h FE DC current gain Gr. 4 

Gr. 5 
Gr. 6 

l c = -150 mA V CE =-10V 

l c = -150 mA V CE = -10V 

l c = -150 mA V CE =-10V 

l c = -0.1 mA V CE =-10V 

l c — -500 mA V CE =-10V 

40 80 

70 140 

120 240 

120 

20 

- 

f T Transition frequency 

l c - -10 mA V CE = -10V 

75 

MHz 

C GBO Collector-base 

capacitance 

l E = 0 V CB =-10V 

15 

pF 

h je Input impedance 

l c =-5mA V CE =-10V 

If = 1 kHz 

0.9 

kn 

h re Reverse voltage ratio 

l c = -5 mA V CE =-10V 

f = 1 kHz 

1 .7-1 0 -4 

— 

h fe Small signal current 

gain 

l c =-5mA V CE =-10V 

f — 1 kHz 

140 

- 

h oe Output admittance 

l c = -5 mA V CF =-10V 

f = 1 kHz 

45 

MS 


* Pulsed: pulse duration = 300 fis, duty cycle = 1 % 
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DC normalized current gain 



Collector cutoff current 


Collector-emitter saturation voltage 



Transition frequency 


»o 


G-0246 



SILICON PLANAR NPN 


BC 377 
BC 378 


AUDIO DRIVERS OR OUTPUT STAGES 

The BC 377 and BC 378 are silicon planar epitaxial NPN transistors in TO-18 
metal case. They are particularly intended for use in high current, high gain 
applications, in driver stages of hi-fi equipments or in output stages of low power 
class B amplifiers. The complementary PNP types are the BC 297 and BC 298, 
respectively. 


ABSOLUTE MAXIMUM RATINGS 

BC 377 

BC 378 

V C ES 

Collector-emitter voltage (V EB = 0) 

50 V 

30 V 

^CEO 

Collector-emitter voltage (l B = 0) 

40 V 

25 V 

V EB0 

Emitter-base voltage (l c = 0) 

6 

V 


Emitter current 

! -1.2 A 

l C 

Collector current 

1 

A 

U 

Base current 

0.2 

: A 

P,o, 

Total power dissipation at T amb ^25°C 

375 

mW 


at T c#se ” 75 °C 

1 

W 

T s « g 

Storage temperature 

-65 to 

175 °C 

T i 

Junction temperature 

175 

°C 


MECHANICAL DATA Dimensions in mm 



Supersedes issue dated 5/73 
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BC 377 
BC 378 


THERMAL DATA 

R, h j _ case Thermal resistance junction-case max 100 °C/W 

R, h j_ amb Thermal resistance junction-ambient max 400 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE = 0) 

for BC 377 V CE = 50 V 

for BC 378 V CE =30V 

15 

15 

< < 
c c 

V(br) ebo Emitter-base 

breakdown voltage 

(l c = 0) 

l E =10 |llA 

6 

V 

V( BR) CEO Collector-emitter 
breakdown voltage 

Ob = 0) 

l c = 2 mA 

for BC 377 
for BC 378 

40 

25 

V 

V 

V CE (sat) Collector-emitter 
saturation voltage 

l c = 500 mA 
l B = 50 mA 

0.7 

V 

V BE Base-emitter voltage 

l c = 100 mA V CE = 1 V 

740 

mV 

V BE (sat) Base-emitter 

saturation voltage 

l c — 500 mA 
l B = 50 mA 

1.2 

■ 

h FE DC current gain Gr. 6 

Gr. 7 

l c = 100 mA V CE = 1 V 

l c = 100 mA V CE = 1 V 

l c = 300 mA V CE = 1 V 

75 150 

125 260 

I 

h FE 1 /h FE 2 Matched pair ratio 

! c = 100 mA V CE = 1 V 

1.41 

— 

f T Transition frequency 

l c = 50 mA V CE = 10 V 

300 

MHz 

Ccbo Collector-base 
capacitance 

I 6 =0 V CB = 10 V 

8 

PF 

C EBO Emitter-base 
capacitance 

■c = 0 V EB = 0.5 V 

30 

PF 
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Collector-emitter saturation voltage 



Power rating chart 





SILICON PLANAR PNP 


BC 393 


HIGH VOLTAGE AMPLIFIER 

The BC 393 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case, designed 
for general purpose high-voltage and video amplifier applications. 

The complementary NPN type is the BC 394. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

-180 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-180 

V 

Vebo 

Emitter-base voltage (l c = 0) 

-6 

V 

lc 

Collector current 

-100 

mA 

Ptot 

Total power dissipation at T amb < 25 °C 

0.4 

W 


at T case <25°C 

1.4 

W 

Tstg 

Storage temperature 

-55 to 200 

°C 

Tj 

Junction temperature 

200 

°c 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to ease 
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BC 393 


THERMAL DATA 


^th i-case 

Thermal resistance junction-case 

max 

125 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

440 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 

current (l E =0) 

V CB =-100V 

V CB = -100V T amb = 1 50 °C 

50 

50 

nA 

juA 

V( B r)cbo Collector-base 

breakdown voltage 

d E =0) 

l c =-10 juA 

-180 

V 

Vceo(sus)* Collector-emitter 
sustaining voltage 

Ob =0) 

l c = -2 mA 

-180 

V 

V (br)ebo Emitter-base 

breakdown voltage 

0c=0) 

l E = -10 juA 

-6 

V 

VcE(sat) Collector-emitter 
saturation voltage 

l c = -10 mA 1 B — - 1 mA 
l c = -50 mA 1 B = -5 mA 

-100 -300 
-230 

mV 

mV 

V BE(sat) Base-emitter 

saturation voltage 

1 q — 10mA 1 B — — 1 mA 
l c = -50 mA l B =-5mA 

-750 -900 
-850 

mV 

mV 

h FE * DC current gain 

>> 
o o 

i i 

II II 

LU LJ 

0 o 
>> 

fl 

c o 

1 1 

II II 

JJJJ 

140 

50 1 50 



f T Transition frequency 

l c =-10 mA V CE =-10V 

50 120 

MHz 

C CBO Collector-base 

capacitance 

l E — 0 V CB = -10V 

f = 1 MHz 

4 7 

pF 


Pulsed: pulse duration = 300 (is, duty cycle = 1% 





SILICON PLANAR NPN 


BC 394 


HIGH VOLTAGE AMPLIFIER 

The BC 394 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed 
for general purpose high-voltage and video amplifier applications. 

The complementary PNP type is the BC 393. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

180 

V 

VcEO 

Collector-emitter voltage (l B =0) 

180 

V 

Vebo 

Emitter-base voltage (l c =0) 

6 

V 

'c 

Collector current 

100 

mA 

Ptot 

Total power dissipation at T amb < 25 °C 

0.4 

W 


atT case <25°C 

1.4 

W 

Tstg 

Storage temperature 

-55 to 200 

°C 

Tj 

Junction temperature 

200 

°c 


MECHANICAL DATA 


Dimensions in mm 



1/75 


40 



BC 394 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

125 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

440 

°C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 

current (l E =0) 

<< 
o o 

CD CD 

II II 

o o 
oo 
<< 

— 1 

DJ 

3 

o- 

II 

CJI 

o 

o 

O 

50 

50 

nA 
jU A 

V(br)cbo Collector-base 

breakdown voltage 

(l E = o) 

l c = 100 juA 

180 

V 

Vceo(sus)* Collector-emitter 
sustaining voltage 

( 1 B = 0) 

l c = 10 mA 

180 

V 

V(BR)EBO Emitter-base 

breakdown voltage 
dc =0) 

l E = 100 juA 

6 

V 

^ce (sat) Collector-emitter 
saturation voltage 

1 q — 10 mA 1 B — 1 mA 
l c = 50 mA 1 B — 5 mA 

200 300 

400 

mV 

mV 

V BE (sat) Base-emitter 

saturation voltage 

1 q — 10 mA 1 b = 1 mA 
i c = 50 mA l B = 5 mA 

750 900 

850 

mV 

mV 

h FE * DC current gain 

o o 

II II 

°3 

<< 
o o 
m m 

II II 

o o 
<< 

80 

30 90 

— 

f T Transition frequency 

l c = 10 mA V CE =10V 

50 90 

MHz 

Ccbo Collector-base 

capacitance 

l E =0 v CB = 10V 

f = 1 MHz 

5 

pF 


Pulsed: pulse duration = 300 /is, duty cycle = 1% 




BC 440 
BC 441 


SILICON PLANAR NPN 


MEDIUM POWER AMPLIFIER 

The BC 440 and BC 441 are silicon planar epitaxial NPN transistors in TO-39 
metal case. They are intended for general purpose applications, especially for 
driver stages. 

The complementary PNP types are respectively the BC 460 and BC461. 


ABSOLUTE MAXIMUM RATINGS 

BC 440 BC 441 

^CBO 

Collector-base voltage (l E = 0) 

50 V 75 V 

VcEO ( su 

S ) Collector-emitter voltage (l B = 0) 

40 V 60 V 

VcER 

Collector-emitter voltage (R BE ^100Q) 

50 V 75 V 

Vebo 

Emitter-base voltage (l c = 0) 

5 V 

IcM 

Collector peak current 

2 A 

Um 

Base peak current 

1 A 

P,o. 

Total power dissipation at T amb ^25°C 

1 W 


at T case — 25 °C 

10 W 

T s . 9 

Storage temperature 

-65 to 200 °C 

T i 

Junction temperature 

200 °C 


MECHANICAL DATA Dimensions in mm 



5/73 
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BC 440 
BC 441 


THERMAL DATA 


^th j-ca.se 

Thermal 

resistance junction-case 

max 

17.5 

°c/w 

p 

r *th j-amb 

Thermal 

resistance junction-ambient 

max 

175 

°c/w 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 40 V 

100 

nA 

I CE r Collector cutoff 

current (R BE = 100 Q) 

for BC 440 V CE = 50 V 
for BC 441 V CE = 70 V 

10 

10 

< < 

A =L 

V (BR) ESO Emitter “ base 

breakdown voltage 

Cc = 0) 

l E = IOOiliA 

5 

V 

V CE c(su!j Collector-emitter 
voltage (l B = 0) 

l c =10 mA for BC 440 

for BC 441 

40 

60 

V 

V 

V CE ( S at) Collector -emitter 
saturation voltage 

l c = 1 A l B = 100 mA 

1 

V 

V BF (satj Base-emitter 

saturation voltage 

l c - 1 A l B = 100 mA 

1.5 

V 

he* DC current gain Gr. 4 

Gr. 5 

Gr. 6 

! c = 500 mA 

V ce = 4V 
l c = 500 mA 

Vce-4V 

l c = 500 mA 
^ce = 4 V 

l c — 1 A V CE = 2 V 

(for BC 440 only) 

40 70 

60 130 

115 250 

20 

— 

|.j j 

“Ft/ fe 2 Matched pair ratio 

l c = 500 mA V ce = 4 V 

1.4 

— 

f, Transition frequency 

l c = 50 mA V CE = 4 V 

50 

MHz 


* Pulsed: pulse duration = 300 /is, duty cycle = 1 % 
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MEDIUM POWER AMPLIFIER 

The BC 460 and BC 461 are silicon planar epitaxial PNP transistors in TO-39 
metal case. They are intended for general purpose applications, especially for 
driver stages. 

The complementary NPN types are respectively the BC 440 and BC441. 


ABSOLUTE MAXIMUM RATINGS 

BC 460 BC 461 

VcBO 

Collector-base voltage (l E = 0) 

-50 

V -75 V 

^CEO (sus) 

Collector-emitter voltage (l B = 0) 

-40 

V -60 V 

^CER 

Collector-emitter voltage (R BE ^100Q) 

-50 

V -75 V 

^EBO 

Emitter-base voltage (l c = 0) 


-5 V 

*CM 

Collector peak current 


-2 A 

Ibm 

Base peak current 


-1 A 

P«o, 

Total power dissipation at T amb ^25°C 


1 W 


at T case — 25 °C 


10 W 

Tstg 

Storage temperature 

-65 to 200 °C 

T i 

Junction temperature 


200 °C 


MECHANICAL DATA Dimensions in mm 



Supersedes issue dated 3/71 


45 


5/73 



THERMAL DATA 


D 

‘th j-case 

Thermal 

resistance junction-case 

max 

17.5 

°c/w 

p 

' ‘th j-amb 

Thermal 

resistance junction-ambient 

max 

175 

°c/w 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = -40 V 

-100 

nA 

I CE r Collector cutoff 

current (R BE = 100 Q) 

for BC 460 V CE = -50 V 
for BC 461 V CE = -70 V 

-10 

-10 

< < 

V (BR) ebo Emitter-base 

breakdown voltage 

(l c = o) 

l E = -100 pA 

-5 

V 

v ceo(sus) Collector-emitter 
voltage (l B = 0) 

l c =-10 mA for BC 460 

for BC 461 

-40 

-60 

V 

V 

V CE ( S at) Collector-emitter 
saturation voltage 

l c = -1 A l B = -100 mA 

-1 

V 

V BE ( s a1) Base-emitter 

saturation voltage 

l c = -1 A l B = -100 mA 

-1.5 

V 

h* E DC current gain Gr. 4 

Gr. 5 

Gr. 6 

l c = -500 mA 

V ce = -4V 

I c = -500 mA 

V C6 = -4V 
l r = -500 mA 

V C6 = -4V 

>c = “I A V CE = -2 V 

(for BC 460 only) 

40 70 

60 130 

115 250 

20 

— 

h FE/ h FE 2 Matched pair ratio 

l c = -500 mA V CE = -4 V 

1.4 

— 

f T Transition frequency 

l c = -50 mA V CE = -4 V 

50 

MHz 


* Pulsed: pulse duration = 300 Ms, duty cycle = 1% 
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BC 479 


SILICON PLANAR PNP 


LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS 

The BC 477, BC 478 and BC 479 are silicon planar epitaxial PNP transistors in TO-18 
metal case. 

The BC 477 is a high voltage type designed for use in audio amplifiers or driver 
stages, and in the signal processing circuits of TV sets. The BC 478 and BC 479 are 
respectively low noise and very low noise types, designed for general preamplifier or 
amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 

BC 477 

BC 478 

BC 479 

^CES 

Collector-emitter voltage (V BE = 0) 

-90 V 

-50 V 

-40 V 

V CE0 

Collector-emitter voltage (l B = 0) 

-80 V 

-50 V 

-40 V 

^EBO 

Emitter-base voltage (l c = 0) 


-6 V 



Collector current 


-150 mA 

P,o. 

Total power dissipation at T amb ^25°C 


0.36 W 



at T =^25°C 

case 


1.2 W 


T s.g 

Storage temperature 

-55 to 200 

°C 

T i 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



BC 477 
BC 478 
BC 479 


THERMAL DATA 


^th j-case 

Thermal 

resistance junction-case 

max 

146 

°c/w 

D 

r *th j-amb 

Thermal 

resistance junction-ambient 

max 

480 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector Cutoff 




current (V BE = 0) 

for BC 477 




V ce = -70V 

-10 

nA 


V ce = -70V T amb = 125°C 

-10 

p,A 


for BC 478 




V C e = -40 V 

-10 

nA 


V ce = -40V T amb = 125°C 

-10 

[iA 


for BC 479 




V CE = -30 V 

-10 

nA 


V ce = -30V T amb = 125°C 

-10 

jj-A 

I ebo Emitter cutoff 




current (l c = 0) 

> 

i 

II 

CQ 

LU 

> 

-10 

nA 

V(br) ces Collector-emitter 




breakdown voltage 




(V B6 = 0) 

l c = -10 m-A 




for BC 477 

-90 

V 


for BC 478 

-50 

V 


for BC 479 

-40 

V 

V(B R) cE0*^ 0,leCt0r_em,tter 




breakdown voltage 




Ob = 0) 

l c = -5 mA 




for BC 477 

-80 

V 


for BC 478 

-50 

V 


for BC 479 

-40 

V 

V(br) ebo Emitter-base 




breakdown voltage 




(l c = 0) 

l E — -10 M-A 

-6 

V 


49 



BD 477 
BC 478 
BC 479 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

V CE (sat )* Collector-emitter 







saturation voltage 

i c 

= -10 mA 






'b 

= -0.5 mA 


d 

1 

-0.25 

V 


l c 

= -100 mA 







= -5 mA 


-0.3 


V 

V BE * Base-emitter voltage 

■c 

= -2 mA V CE = -5 V 

-0.55 

-0.65 

-0.75 

V 

v be (sat)* B 3se~emitter 







saturation voltage 

'c 

= -10 mA 







= -0.5 mA 


■0.75 

-0.9 

V 


'c 

= -100 mA 






*B 

= -5 mA 


-0.9 


V 

h FE * DC current gain 

'c 

= -10 ;pA V CE = -5 V 







for BC 477 

30 

115 


— 



for BC 477 Gr. VI 

30 

70 


— 



for BC 477 Gr. A 

50 

130 


— 



for BC 478 

50 

195 


— 



for BC 478 Gr. A 

50 

130 


— 



for BC 478 Gr. B 

100 

250 


— 



for BC 479 

100 

290 


— 



for BC 479 Gr. B 

100 

250 


— 


*C 

= -2 mA V CE = -5 V 







for BC 477 

70 


250 

— 



for BC 477 Gr. VI 

70 


130 

— 



for BC 477 Gr. A 

110 


250 

— 



for BC 478 

110 


450 

— 



for BC 478 Gr. A 

110 


250 

— 



for BC 478 Gr. B 

220 


450 

— 



for BC 479 

220 



— 



for BC 479 Gr. B 

220 


450 

— 


'c 

= -10 mA V CE = -5V 







for BC 477 


160 


— 



for BC 477 Gr. VI 


100 


— 



for BC 477 Gr. A 


180 


— 



for BC 478 


270 


— 



for BC 478 Gr. A 


180 


— 



for BC 478 Gr. B 


350 


— 



for BC 479 


400 


— 



for BC 479 Gr. B 


350 


— 


* Pulsed: pulse duration = 300 /xs, duty cycle = 1 % 
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BC 477 
BC 478 
BG 479 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

1* 

i 

hfe 

Small signal 









current gain 

'c 

= -2 mA V CE = -5 V 








f 

= 1 kHz 





i' 




for BC 477 

75 


260 

— 

. 




for BC 477 Gr. VI 

75 


150 

— 

r 




for BC 477 Gr. A 

125 


260 

— 





for BC 478 

125 


500 

— 





for BC 478 Gr. A 

125 


260 

— 

r 




for BC 478 Gr. B 

240 


500 

— 

! 




for BC 479 

240 



— 





for BC479Gr. B 

240 


500 

— 




'c 

= -10 mA V CE = -5 V 








f 

= 20 MHz 


7.5 


— 


^CBO 

Collector-base 









capacitance 

'e 

> 

in 

i 

II 

CQ 

>° 

o 

II 


4 

6 

PF 


^EBO 

Emitter-base 









capacitance 


= 0 V EB = -0.5 V 


11 

15 

PF 


NF 

Noise figure 

'c 

= -20 pA V ce = -5 V 








R g 

= 10 kfi 








f 

= 10 Hz to 10 kHz 








B 

= 15.7 kHz 









for BC 479 


0.8 

3.5 

dB 

: 



'c 

= -200 nA V CE = -5 V 





'- y 



Rg 

= 2 kft 





j.; 



f 

= 10 Hz to 10 kHz 








B 

= 15.7 kHz 









for BC 478 


1.5 


dB 





for BC 479 


1 

4 

dB 

1 



»c 

= -20 pA V CE = -5 V 





j! 



Rg 

= 10 kfl f = 1 kHz 





1 



B 

= 20C Hz 









for BC 479 


0.5 

2.5 

dB 

1 



'c 

= -200 \iA V CE = -5 V 





•1 



Rg 

= 2 kO f =1 kHz 





;i 

i 



B 

= 200 Hz 





i 

1 




for BC 477 


2 

10 

dB 

i 




for BC 478 


1.2 

6 

dB 





for BC 479 


0.8 

4 

dB 
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Noise figure (for BC 477 only) 


G- 3227 


C 477 
€ 478 
€ 479 







C 477 
€ 478 
€ 479 


Noise figure vs. frequency (for BC 479 



Power rating chart 
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BCY58 

SILICON PLANAR NPN BCY 59 


li 

|| 

LOW-IMOISE AUDIO AMPLIFIERS I? 

The BCY58 and BCY59 are silicon planar epitaxial NPN transistors in Jedec TO-18 
metal case. 

They are intended for use in audio input stages, driver stages and low-noise input stages. 

The complementary PNP types are respectively the BCY 78 and BCY 79. 


ABSOLUTE MAXIMUM RATINGS 

BCY 58 

BCY 59 

V CES 

Collector-emitter voltage ( V BE = 0) 

32 V 

45 V 

VcEO 

Collettor-emitter voltage (l B =0) 

32 V 

45 V 

Vebo 

Emitter-base voltage (l c =0) 

7 V 


Collector current 

200 mA 

Ib 

Base current 

50 mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.36 W 


at T^ <25°C 

1.2 W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 
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BCY58 

BCY59 


THERMAL DATA 


max 146 °C/W 
max 486 °C/W 


Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector cutoff 
current (V BE = 0) 

for BCY58 

V ri r = 32V 



0.1 

10 

nA 




V rF = 32 V 

Tamb = 150°C 


0.1 

10 

MA 



for BCY59 

Vcjr = 45V 


0.1 

10 

nA 




V CE = 45V 

T a mb = 150°C 


0.1 

10 

MA 

Icex 

Collector cutoff 
current (V BE = -0.2V) 

for BCY58 
V CE = 32V 

for BCY59 

T a mb = 100°C 



20 

M A 





V CE = 45V 

Tamb = 100°C 



20 

MA 

Iebo 

Emitter cutoff current 

(l c =0) 

V EB =5V 

10 



nA 

V (BR)CEO 

Collector-emitter 
breakdown voltage 

l c = 2 mA 

for BCY58 

32 



V 


(l B =0) 


for BCY59 

45 



V 

V CE (sat) * 

Collector-emitter 







saturation voltage 

l c = 10 mA 

l B — 0.25 mA 


0.12 

0.35 

V 


l c = 100 mA 

l B = 2.5 mA 


0.4 

0.7 

V 

Vbe 

Base-emitter voltage 

l c = 2 mA 

V CE = 5V 

0.55 

0.65 

0.7 

V 



! c = 100 mA 

v CE = iv 


0.75 


V 

VeE(sat)* 

Base-emitter 







saturation voltage 

l c = 10 mA 

i B = 0.25 mA 

0.6 

0.7 

0.85 

V 


l c = 100 mA 

l B = 2.5 mA 

0.75 

0.9 

1.2 

V 
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ELECTRICAL CHARACTERISTICS (continued) 
Parameter Testcondit 

h FE DC current gain l c =10/iA V c 


h fe Small signal current 

gain 


Transition frequency 


Emitter-base 

capacitance 

Collector-base 

capacitance 

Noise figure 


Turn-on time 


t off Turn-off time 


Pulsed: pulse duration = 300 /is; duty cycle =1% 


Test conditions 

Min. 

Typ. 

Max. 

Uni 

l c = 10juA 

V CE = 5V 


195 


_ 


Gr. VII 


100 


— 


Gr. VIII 

20 

140 


— 


Gr. IX 

40 

195 


— 


Gr. X 

100 

280 


— 

l c — 2 mA 

V CE = 5V 

120 

350 

630 

— 


Gr. VII 

120 

170 

220 

— 


Gr. VIII 

180 

250 

310 

— 


Gr. IX 

250 

350 

460 

— 


Gr. X 

380 

500 

630 

— 

\ c = 10 mA 

V C E= IV 

80 

365 


— 


Gr. VII 

80 

175 


— 


Gr. VIII 

120 

260 


— 


Gr. IX 

160 

365 


— 


Gr. X 

240 

520 


— 

lc- 100 mA 

V CE =1V 

40 



— 


Gr. VII 

40 



— 


Gr. VIII 

45 



— 


Gr. IX 

60 



— 


Gr. X 

60 



— 

l c = 2 mA 

V ce =5V 





f = 1 kHz 


125 



— 


Gr. VII 

125 


250 

— 


Gr. VIII 

175 


350 

— 


Gr. IX 

250 


500 

— 


Gr. X 

350 


700 

— 

l c = 10 mA 

V CE = 5V 





f = 100 MHz 



200 


MH 

I c =0 

V EB — 0.5V 





f = 1 MHz 



11 

15 

Pf 

l E =0 

Vcb= 10V 





f = 1 MHz 



3.5 

6 

pF 

l c = 0.2 mA 

< 

0 

m 

II 

CJI 

< 





Rg= 2 kft 

f = 1 kHz 


2 

6 

dB 

1 c — 10 mA 

< 

r> 

0 

II 

o 

< 





1 B1 — 1 mA 



85 

150 

ns 

l c = 100 mA 

v cc = 10V 





l B1 = 10 mA 



55 

150 

ns 

l r = 10 mA 

V rr = 10V 





Iri Ir? — 1 m A 


480 

800 

ns 

\ r = 100 mA 

< 

0 

0 

II 

o 

< 





1 bi 1 B2 1 0 mA 


480 

800 

ns 











SILICON PLANAR PNP 


BCY 70 

BCY 71 
BCY 72 


GENERAL PURPOSE APPLICATIONS 

The BCY 70, BCY 71 and BCY 72 are silicon planar epitaxial PNP transistors in Jedec 
TO-18 metal case. They are intended for general purpose amplifier and switching applica- 
tions. 


ABSOLUTE MAXIMUM RATINGS 

BCY 70 

BCY 71 

BCY 72 

VcBO 

Collector-base voltage ( 1 E — 0) 

-50 V 

-45 V 

-25 V 

V CEO 

Collector-emitter voltage (l B =0) 

-40 V i 

-45 V 

-25 V 

Vebo 

Emitter-base voltage (l c =0) 




*CM 

Collector peak current 


-200 mA 


^tot 

Total power dissipation at T amb < 25°C 


350 mW 


T s tg/ Tj 

Storage and junction temperature 

-65 to 200 < 

>C 


MECHANICAL DATA 


Dimensions in mm 
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BCY 70 
BCY 71 
BCY 72 


THERMAL DATA 




^th j-case 

Thermal resistance junction-case 

max 

150 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

500 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 




current (l E =0) 

for BCY 70 




V CB = -40V 

-10 

nA 


V CB = -50V 

-500 

nA 


V CB = -40V T amb = 100°C 

-500 

nA 


for BCY 71 




V CB = -40V 

-50 

nA 


V CB = -45V 

-500 

nA 


V CB = -40V T amb = 100°C 

-2 

IUA 


for BCY 72 


A 


V CB = -20V 

-50 

nA 


V CB = -25V 

-500 

nA 


V cb =- 20V T amb = 100°C 

-2 

M 

l CE x Collector cutoff 




current (V BE = 3V) 

V CE = -50V 

-20 

nA 

l EBO Emitter cutoff 




current (l c =0) 

< 

m 

00 

II 

i 

CJI 

< 

-500 

nA 

VcE(sat) Collector-emitter 




saturation voltage 

l c = -10 mA l B = -1 mA 

-0.25 

V 

* 

l c = -50 mA l B = -5 mA 

-0.5 

V 

Vbe (sat) Base-emitter 




saturation voltage 

l c = -10 mA l B = -1 mA 




for BCY 70 and BCY 71 only 

-0.6 -0.9 

V 

* 

l c = -50 mA l B = -5 mA 

-1.2 

V 


61 




11 


ELECTRICAL CHARACTERISTICS (continued) 

Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

h FE 

DC current gain 

for BCY 70 






l c =-0.1 mA V CE = -1 V 

40 


— 



l c = -1 mA V CE = -IV 

45 


— 



l c = -10 mA V CE = -1 V 

50 


— 


* 

l c = -50 mA V CE = -1 V 

for BCY 71 

15 


— 



l c = -0.01mA V CE = -IV 

40 


— 



l c =-0.1 mA V CE = -1 V 

80 


- 



l c = -1 mA V CE = -IV 

90 


— 



l c = -10 mA V CE = -1 V 
for BCY 72 

100 

600 

— 



l c = -1 mA V CE = -1 V 

40 


— 



l c = -10 mA V CE = -1 V 

50 


— 

hfe 

Small signal 
current gain 

l c =-1mA V CE =-10V 





(for BCY 71 only) 

f = 1 kHz 

100 

400 

- 

fr 

Transition frequency 

l c =-0.1 mA V CE = -20V 
f = 10.7 MHz 






for BCY 71 

15 


MHz 



l c = -10 mA V CE = -20V 
f = 100MHz 






for BCY 70 

250 


MHz 



for BCY 71 and BCY 72 

200 


MHz 

^EBO 

Emitter-base 

capacitance 

l C = 0 V EB — -1 V 

f = 1 MHz 

8 

PF 

^CBO 

Collector-base 

capacitance 

l E = 0 V rB =-10V 




Noise figure 

l c =-0.1 mA V CE =-5V 

R g = 2 kn 
f =10 to 10 000 Hz 

for BCY 70 and BCY 72 
for BCY 71 

6 

2 

dB 

dB 

Input impedance 
(for BCY 71 only) 

l c =-1mA V CE = -10V 
f = 1 kHz 

2 12 

kn 

Reverse voltage ratio 
(for BCY 71 only) 

l c =-1mA V CE = -10V 
f = 1 kHz 

20x1 O' 4 







ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h oe Output admittance 

(for BCY 71 only) 

l c =-1mA V CE = -10V 
f = 1 kHz 

10 60 

MS 

t d Delay time 

(for BCY 70 and 

BCY 72 only) 

l c =-10 mA V cc =-3V 

1 g i — 1 m A 

23 35 

ns 

t r Rise time 

(for BCY 70 and 

BCY 72 only) 

l c = -10 mA V cc = -3V 

1 — 1 m A 

25 35 

ns 

t s Storage time 

(for BCY 70 and 

BCY 72 only) 

l c = -10 mA V cc =-3V 

1 B1 1 B2 1 m A 

270 350 

ns 

t f Fall time 

(for BCY 70 and 

BCY 72 only) 

l c = -10 mA V cc =-3V 

1 B1 = ~^B2 = 

50 80 

ns 

“t on Turn-on time 

(for BCY 70 and 

BCY 72 only) 

l c =-10 mA V cc =-3V 

I B1 = -1 mA 

48 65 

ns 

W Turn-off time 

(for BCY 70 and 

BCY 72 only) 

l c =-10 mA V cc — -3V 

1 b i 1 b2 ~ -1 mA 

320 420 

ns 


‘Pulsed: pulse duration = 300 us, duty cycle = 1% 





BCY 70 
BCY 71 
BCY 72 


Collector-base capacitance 
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r~ 
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Equivalent input noise voltage (for 
BCY 71 only) 
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j-lmA 

= 
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Equivalent input noise current (for 
BCY 71 only) 
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Countours of constant white noise 
figure (for BCY 71 only) 






SILICON PLANAR PNP 


BCY78 

BCY79 


LOW-NOISE AUDIO AMPLIFIERS 

The BCY 78 and BCY 79 are silicon planar epitaxial PNP transistors in JedecTO-18 metal 
case. They are designed for use in audio driver and low-noise input stages. 

The complementary NPN types are respectively the BCY 58 and BCY 59. 


ABSOLUTE MAXIMUM RATINGS 

BCY 78 

BCY 79 

V C ES 

: 1 

Collector-emitter voltage ( V BE = 0) 

-32 V 

-45 V 

VcEO 

Collector-emitter voltage (l B = 0) 

^ -32 V 

-45 V _ 

Vebo 

Emitter-base voltage (l c = 0) 

-5 V 


Collector current 

-200 mA 

Ib 

Base current 

-20 mA 

^tot 

Total power dissipation at T amb < 25°C 

390 mW 


atT^ <45°C 

1 W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA Dimensions in mm 
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BCY78 

BCY79 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

150 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

450 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 
current (V BE = 0) 

for BCY 78 

V CE = -25V 


-2 -20 

nA 



V CE = -32V 


-100 

nA 



V CE = -25 V 

T a mb = 150°C 

-10 

JUA 



for BCY 79 

V CE = -35V 


-2 -20 

nA 



V CE = -45 V 


-100 

nA 



V CE = -35 V 

Tamb = 150°C 

-10 

/*A 

Icex 

Collector cutoff 
current (V BE = 0.2V) 

for BCY 78 





V CE - -32V 

for BCY 79 

Tamb = 100°C 

-20 

JUA 




V CE = -45V 

Tamb = 100°C 

-20 

MA 

*EBO 

Emitter cutoff current 
(l c =0) 

V E b = -4V 

-20 

nA 

V(BR)CES 

Collector-emitter 






breakdown voltage 
(V BE = 0) 

l c = -10 juA 

for BCY 78 

-32 

V 




for BCY 79 

-45 

V 

V (BR)CEO 

Collector-emitter 






breakdown voltage 
0 B =0) 

l c = -2 mA 

for BCY 78 

-32 

V 




for BCY 79 

-45 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

0c =0) 

I e =-1MA 

-5 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

I c =-10mA 

l B = -0.25 mA 

-0.12 -0.25 

V 


* 

l c =-100mA 

1 B = -2.5 mA 

i 

0 

1 

o 

CO 

V 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions Min. Typ. Max. Unit 


Base-emitter voltage 


Base-emitter 
saturation voltage 

DC current gain 


Small signal 
current gain 


I c =- 1 0 //A 
l c =-2 mA 
I c — - 1 0 mA 
l c =— 1 00 mA 


V C e = -5V 
V CE = -5V 
V C E =-1V 
V CE =-1V 


-0.55 V 

-0.65-0.75 V 
-0.68 V 

-0.75 V 


l c =-10 mA l B = -0.25 mA 
l c =-100mAI B = -2.5 mA 

-0.6 -0.7 -0.85 
-0.7 -0.85 -1.2 

l c =-10juA Vpf = -5V 


Gr. VII 

140 

Gr. VIII 

30 200 

Gr. IX 

40 270 

lr = -2 mA V rP = -5V 


Gr. VII 

120 170 220 

Gr. VIII 

180 250 310 

Gr. IX 

250 350 460 

l c — -10 mA V CE = -1 V 


Gr. VII 

80 180 

Gr. VIII 

120 260 400 

Gr. IX 

160 360 630 

l c =-100 mA V CE = -1 V 


Gr. VII 

40 

Gr. VIII 

45 

Gr. IX 

60 

for BCY 78 only 


Gr. X 


l c =-0.01 mA V CE = -5V 

100 340 

l c =-2 mA V CE = -5V 

380 500 630 

l c — 10 mA V CE = -1 V 

240 500 1000 

1 c =— 1 00 mA V CE = -IV 

60 


l c = -2 mA V CE = -5V 
f = 1 kHz 

Gr. VII 
Gr. VIII 
Gr. IX 

for BCY 78 only 

Gr. X 

l c = -10 mA V CE =-5V 
f =100 MHz 


200 250 

260 350 
330 500 

520 700 


Transition frequency 


180 




ELECTRICAL CHARACTERISTICS (continued) 


BCY78 

BCY79 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Cebo 

Emitter-base 







capacitance 

l c =0 

V eb =-0.5V 






f = 1 MHz 

11 

15 

PF 

CcBO 

Collector-base 







capacitance 

l E =0 

V CB =-10V 






f = 1 MHz 

4.5 

7 

pF 

NF 

Noise figure 

l c = -0.2 mA 

V C e=-5V 






R g — — 2 ka 

f = 1 kHz 

2 

6 

dB 

^ie 

Input impedance 

l c = -2 mA 

V ce --5V 






f = 1 kHz 







Gr. VII 

2.7 


kn 




Gr. VIII 

3.6 


kn 




Gr. IX 

4.5 


kn 



for BCY 78 only 







Gr. X 

7.5 


ka 

hre 

Reverse voltage ratio 

l c = -2 mA 

V ce =-5V 






f = 1 kHz 







Gr. VII 

1.5x10- 

4 

_ 




Gr. VIII 

2x10^ 


_ 




Gr. IX 

2x10^ 


_ 



for BCY 78 only 







Gr. X 

3x10^ 


- 

^oe 

Output admittance 

l c — -2 mA 

V ce =-5V 






f = 1 kHz 







Gr. VII 

18 

30 

MS 




Gr. VIII 

24 

50 

MS 




Gr. IX 

30 

60 

MS 



for BCY 78 only 






Gr. X 

50 

100 

MS 

td 

Delay time 

1 c = —10 mA 

V CC =-10V 






l B1 = -1 mA 

35 


ns 



l c = -100 mA 

V CC =-10V 






l B i= -10 mA 

5 


ns 

tr 

Rise time 

l c = -10 mA 

v cc =-iov 






l B = -1 mA 

50 


ns 



l c = -1 00 mA 

v cc =-iov 






l B1 — -10 mA 

50 


ns 

t s 

Storage time 

l c = -10 mA 

< 

O 

o 

II 

1 

o 

< 






^Bl = “Ib2 = 

mA 

400 


ns 



l c — -100 mA 

V CC =-10V 






l B i — 1 B2 — 10 mA 

250 


ns 
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SILICON PLANAR NPN 


BF 167 


TV AGC IF AMPLIFIER 

The BF 167 is a silicon planar NPN transistor in a TO-72 metal case. It is particularly 
designed for use in forward AGC IF amplifiers of TV receivers. It is characterized by 
very low feedback capacitance due to a screening diffusion under the base pad. 


ABSOLUTE MAXIMUM RATINGS 


^CES 

Collector-emitter voltage (V BE = 0) 

40 

V 

V CE0 

Collector-emitter voltage (l B = 0) 

30 

V 

^EBO 

Emitter-base voltage (l c = 0) 

4 

V 


Collector current 

25 

mA 

P.0, 

Total power dissipation at T amb 25 °C 

150 

mW 

T s, 9 

Storage temperature 

-55 to 175 

°C 

‘i 

Junction temperature 

175 

°C 


MECHANICAL DATA Dimensions in mm 



72 



BF 167 


THERMAL DATA 


R th j-amb Thermal resistance junction-ambient 

max 1000 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices Collector cutoff 

current (V BE — 0) 

V CE = 10 V 

V CE = 10V T amb = 100°C 

50 

5 

nA 

V (br) ces Collector-emitter 
breakdown voltage 
(V BE = 0) 

l c = 10 pA 

40 

V 

V (br) ceo Collector-emitter 
breakdown voltage 

Ob = 0) 

l c = 5 mA 

30 

V 

V (br) ebo Emitter-base 

breakdown voltage 

(l c = 0) 

l E =10|xA 

4 

V 

V BE * Base-emitter voltage 

I c = 4 mA V CE = 10V 

0.74 

V 

h FE * DC current gain 

l c = 1 mA V CE =10V 
l c = 4 mA V CE = 10 V 
l c =10 mA V CE = 10 V 


■ 

f T Transition frequency 

l c = 4 mA V CE =10V 

600 

MHz 

-C re Reverse capacitance 

l c =0 V CE = 10 V 

f = 1 MHz 

0.15 

PF 

NF Noise figure 

l c = 4 mA V CE = 10V 

R g =100n f = 36 MHz 

3 

dB 

Gpe** Power gain 

l E = 4 mA V CE = 10 V 
f = 36 MHz 

24 28 

dB 


* Pulsed: pulse duration = 300 fJi s, duty cycle = 1 % 

* See test circuit 
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ELECTRICAL CHARACTERISTICS (continued) 















BF 173 


SILICON PLANAR NPN 


VIDEO IF AMPLIFIER 

The BF173 is a silicon planar epitaxial NPN transistor in a Jedec TO-72 metal case 
with a very low feedback capacitance. This transistor is intended for use in video IF 
amplifiers, particularly for the output stage. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

40 

V 

V C EO 

Collector-emitter voltage (l B = 0) 

25 

V 

^EBO 

Emitter-base voltage (l c = 0) 

4 

V 

■c 

Collector current 

25 

mA 

P«o t 

Total power dissipation at T amb ^25 °C 

175 

mW 


at T case — 25 °C 

230 

mW 

"^"stg 

Storage temperature 

-55 to 175 

°C 

T i 

Junction temperature 

175 

°C 


MECHANICAL DATA Dimensions in mm 
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BF 173 


THERMAL DATA 



R th j_ amb Thermal resistance junction-ambient 

max 

850 °C/W 


ELECTRICAL CHARACTERISTICS (T case = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE = 0) 

V CE = 20 V 

20 

nA 

l EBO Emitter cutoff 

current (l c = 0) 

> 

Tf 

II 

CO 

LU 

> 

100 

\iA 

V (B r) CBO Collector-base 

breakdown voltage 
(l E = 0) 

l c = 100^A 

40 

V 

V (B r) CEO Collector-emitter 
breakdown voltage 

Ob = 0) 

l c =2mA 

25 

V 

V BE Base-emitter voltage 

l c = 7 mA V CE = 10V 

0.9 

V 

f T Transition frequency 

l c = 5 mA V CE = 10V 

1000 


-C re Reverse capacitance 

l c = 5 mA V CE =10V 
f = 0.5 MHz 

0.23 

PF 

S B Base current 

l c = 7 mA V CE = 10V 

61 185 


V Q * Output voltage 

l c = 7.2 mA V CE = 12 V 
f = 38.9 MHz 

6 7.7 

V 

G tr Transducer power gain 

l c = 7.2 mA V CE = 12 V 
f = 36.4 MHz 

26 

dB 

g ie Input conductance 

l c = 7 mA V CE =-10V 
f = 35 MHz 

3 

mS 

C ie Input capacitance 

l c = 7 mA V CE = 10 V 
f = 35 MHz 

22 

PF 


Voltage across the detector load R L = 2.7 kQ for 30% syncronisation pulse 
compression 
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BF 173 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

|y re | Reverse transadmittance 

l c =7mA V CE = 10 V 
f =35 MHz 

55 

jxS 

(p re Phase angle of reverse 

transadmittance 

l c =7mA V CE = 10V 
f = 35 MHz 

267° 

1 

|y fe | Forward transadmittance 

l c = 7 mA V CE = 10 V 
f = 35 MHz 

165 


cp fe Phase angle of forward 

transadmittance 

l c =7mA V CE = 10V 
f = 35 MHz 

336° 

1 

g oe Output conductance 

l c =7mA V CE = 10V 
f = 35 MHz 

65 

jj 

1 

1 

l c = 7 mA V CE = 10 V 
f = 35 MHz 

CO 

PF 

G um * Maximum unilateralized 
power gain 

l c = 7 mA V CE = 10V 
f = 35 MHz 

44.5 

dB 


W 2 

* Gum = 10 !og 

^ 9ie 9oe 
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TEST CIRCUIT 

G, r test circuit 



DC normalized current gain 


Transition frequency 




icr 2 icr 1 


10 I c CmA) 


Vj 1A.7pF 6.4pF 120pF 

rFHFHH — HFr 



f HC/u. 


L, = 0.8 m-H, 9 turns 0 0.15 mm. enameled silk-covered copper wire. L 2 = 0.25 mH 
4 turns 0 0.15 mm. enameled silk-covered copper wire. L 3 = 1.7 nH, 12.5 turns 
0 0.15 mm. enameled silk-covered copper wire L 4 = 1.3 |nH, 11 turns 0 0.15 mm. 
enameled silk-covered copper wire. 
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SILICON PLANAR NPN 


BF 257 
BF 258 
BF 259 


HIGH VOLTAGE VIDEO AMPLIFIERS 

The BF 257, BF 258 and BF 259 are silicon planar epitaxial NPN transistors in TO-39 
metal case. They are particularly designed for video output stages in CTV and MTV 
sets, class A audio output stages and drivers for horizontal deflection circuits. 


ABSOLUTE MAXIMUM RATINGS 

BF 257 

BF 258 

BF 259 

^CBO 

Collector-base voltage (l E = 0) 

160 V 

250 V 

300 V 

^CEO 

Collector-emitter voltage (l B = 0) 

160 V 

250 V 

300 V 

^EBO 

Emitter-base voltage (l c = 0) 


5 V 


'c 

Collector current 


100 mA 


'cm 

Collector peak current 


200 mA 


P,o, 

Total power dissipation at T case ^50°C 


5 W 


T s. 3 

Storage temperature 

-55 to 200 

°C 

T i 

Junction temperature 


200 °C 



MECHANICAL DATA 


Dimensions in mm 
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BF 257 
BF 258 
BF 259 


THERMAL DATA 



D 

n th j-case 

Thermal resistance junction-case 

max 

30 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

175 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 




current (l E = 0) 

for BF 257 V CB = 100 V 

50 

nA 


for BF 258 V CB = 200 V 

50 

nA 


for BF 259 V CB = 250 V 

50 

nA 

V(br) cbo Collector-base 




breakdown voltage 




! (I E = 0) 

l c = 1 00 |nA 




for BF 257 

160 

V 


for BF 258 

250 

V 


for BF 259 


V 

V (BR)CEo*Collector-emitter 




breakdown voltage 




Cb = 0) 

l c = 10 mA 




for BF 257 

160 

V 


for BF 258 

250 

V 


for BF 259 

300 

V 

V rBR) EB0 Emitter-base 




breakdown voltage 




(*c = 0) 

l E = 1 00 nA 

5 

V 

V CE (sat) * Collector-emitter 




saturation voltage 

! c — 30 mA l B =6 mA 

1 

V 

h EE * DC current gain 

l c = 30 mA V CE = 10 V 

25 

— 

f T Transition frequency 

l c =15 mA V CE = 10 V 

90 

MHz 

“C re Reverse capacitance 

n 

II 

o 

< 

o 

m 

II 

CO 

o 

< 




f = 1 MHz 

3 

PF 


* Pulsed: pulse duration = 300 {is, duty cycle = 1 % 
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BF 257 
BF 258 
BF 259 






83 





SILICON PLANAR NPN 


BF 271 


VIDEO IF AMPLIFIER 

The BF 271 is a silicon planar NPN transistor in a TO-72 metal case. This device has been 
specifically designed for use in output stages of IF video amplifiers. It features high power 
gain, low feedback capacitance and excellent linearity. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

30 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

25 

V 

Vebo 

Emitter-base voltage (l c = 0) 

4 

V 

lc 

Collector current 

25 

mA 

Ptot 

Total power dissipation at T amb < 25°C 

250 

mW 


at T case <25°C 

430 

mW 

Tstg 

Storage temperature 

-55 to 200 

°c 

Tj 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 


BF 271 


Rth j-case 

Thermal resistance junction-case 

max 

400 

°c/w 

^th j'-amb 

Thermal resistance junction-ambient 

max 

700 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

*ces 

Collector cutoff current 
(V be”" 0) 

v CE = iov 

100 

nA 

V(BR)CBO 

Collector-base break- 
down voltage (l E = 0) 

l c = 10jUA 

30 

V 

^(BR)CEO 

Collector-emitter break- 
down voltage (l B = 0) 

l c = 1 mA 

25 

V 

V(BR)EBO 

Emitter-base break- 
down voltage (l c = 0) 

l E = 10 ma 

4 

V 

Vbe 

Base-emitter voltage 

1^ — 10 m A 

V ce =5V 

780 

mV 

h FE * 

DC current gain 

! c = 1 mA 

V C e= 10V 


55 


_ 



l c = 10 mA 

V CE = 10V 

30 

75 


- 

h 

Transition frequency 

1 q = 10mA 

Vce” 10V 

900 

MHz 

_ c re 

Reverse capacitance 

l c =o 

f = 1 MHz 

V CE = 10V 

0.22 

PF 

Gpe 

Power gain 

l c = 10 mA 
f = 36 MHz 

V CE = 10V 

24 

27 


dB 

9ie 

Input conductance 

Iq — 10 m A 
f = 36 MHz 

V CE = 10V 

4.8 

mS 

kie 

Input susceptance 

1 q — 10 m A 
f = 36 MHz 

V CE = 10V 

5.2 

mS 

9fe 

Forward 

l c = 1 0 mA 

V C e = 10V 






transconductance 

f = 36 MHz 


200 


mS 

bfe 

Forward 

l c = 1 0 mA 

< 

o 

m 

II 

o 

< 






transusceptance 

f = 36 MHz 


80 


mS 

9oe 

Output conductance 

1 c = 10 mA 
f = 36 MHz 

V ce” 10V 

80 

juS 

- 

boe 

Output susceptance 

l c = 10 mA 
f = 36 MHz 

v CE = iov 

380 

MS 


* Pulsed: pulse duration = 300 jus; duty cycle = 1%. 
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BF 287 


SILICON PLANAR NPN 


AM MIXER-OSCILLATOR AND AM-FM AMPLIFIER 

The BF 287 is a silicon planar NPN transistor in a TO-72 metal case. It is primarily 
intended for use in the AM mixer-oscillator stage and as IF amplifier of AM-FM radios. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (l E = 0) 

40 

V 

^CEO 

Collector-emitter voltage (l B — 0) 

40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

4 

V 

■c 

Collector current 

20 

mA 

P,o« 

Total power dissipation at T amb ^ 25 °C 

250 

mW 


at T case — 45 °C 

220 

mW 

T s. g 

Storage temperature 

-55 to 200 

o C 

T i 

Junction temperature 

200 

°c 


MECHANICAL DATA Dimensions in mm 
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BF 287 


THERMAL DATA 



R t h j-amb Thermal resistance junction-ambient 

max 

700 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 




current (V BE = 0) 

V CE = 10 V 

100 

nA 

V rR p) rRO Collector-base 




breakdown voltage 




(l E = 0) 

l c = 10 m-A 

40 

V 

V rFn fcilc) Collector-emitter 




sustaining voltage 




(i B = °) 

l c =5 mA 

40 

V 

V(br) ebo Emitter-base 




breakdown voltage 




(I c = 0) 

l E = 1 00 fxA 

4 

V 

V BE Base-emitter voltage 

l c = 1 mA V CE = 7 V 

710 

mV 


l c = 2 mA V CE =10V 

740 

mV 

h FE DC current gain 

l c = 1 mA V CE = 7 V 

30 50 

_ 


i c — 2 mA V CE = 10V 

40 60 

— 

f T Transition frequency 

l c = i mA V CE = 7 V 




f = 100 MHz 

600 

MHz 


l c = 2 mA V CE = 1 0 V 




f =100 MHz 

700 

MHz 

G pe Power gain 

l c = 1 mA V CE = 7 V 




f = 470 kHz 

42 45 

dB 


f =10.7 MHz 

18 22 

dB 


l c = 2 mA V CE = 1 0 V 




f = 5.5 MHz 

25 29 

dB 

g je Input conductance 

l c = 1 mA V CE = 7 V 




f = 470 kHz 

0.17 

mS 


f =10.7 MHz 

0.25 

mS 

b ie Input susceptance 

l c = 1 mA V CE = 7 V 




f = 470 kHz 

24 

ptS 


f =10.7 MHz 

0.52 

mS 
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BF 287 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

9fe 

Forward 

transconductance 

i c 

_ 

:1mA V CE = 7 V 






f 

= 470 kHz 

35 

mS 




f 

= 10.7 MHz 

35 

mS 

-bfe 

Forward 

transusceptance 

lc 

_ 

:1mA V CE = 7 V 






f 

= 470 kHz 

40 

:p,S 




f 

= 10.7 MHz 

0.96 

mS 

9oe 

Output conductance 

Ic 

= 

= 1mA V CE = 7 V 






f 

= 470 kHz 

6 

jjlS 




f 

= 10.7 MHz 

11 

jjlS 

boe 

Output susceptance 

Ic 

= 

= 1 mA V CE = 7 V 






f 

= 470 kHz 

4.5 

p-S 




f 

= *10.7 MHz 

100 

p,S 
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SILICON PLANAR NPN 


BF 288 


GAIN CONTROLLED AM-FM IF AMPLIFIER 

The BF 288 is a silicon planar NPN transistor in a TO-72 metal case. It is primarily 
intended for use in the gain controlled IF stages of AM and AM/FM radio receivers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

40 

V 

V C EO 

Collector-emitter voltage (l B = 0) 

40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

4 

V 

■c 

Collector current 

20 

mA 

P.ot 

Total power dissipation at T amb ^25°C 

250 mW 


at T amb — 45 °C 

220 

mW 

"^stg 

Storage temperature 

-55 to 200 

°C 

T i 

Junction temperature 

200 

°C 


MECHANICAL DATA Dimensions in mm 
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BF 288 


THERMAL DATA 



R th j. amb Thermal resistance junction-ambient 

max 

700 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

*CES 

Collector cutoff 








current (V BE — 0) 

V CE 

= 7 V 



100 

nA 

V(BR) CBC 

Collector-base 








breakdown voltage 








Ce = 0) 

'c 

= lOfxA 


40 


V 

^CEO (sus 

Collector-emitter 








sustaining voltage 








Ob = 0) 


= 5 m.A 


40 


V 

^(BR) EBO 

Emitter-base 








breakdown voltage 








Oc = 0) 

l E 

= 100 ^iA 


4 


V 

v BE 

Base-emitter voltage 

‘c 

= 1 mA 

V CE = 7 V 

740 

mV 

h FE 

DC current gain 

'c 

= 1 mA 

> 

h- 

II 

LU 

U 

> 

65 

90 

— 

fr 

Transition frequency 


— 1 mA 

V ce = 7V 

500 

mi 

-c re 

Reverse capacitance 

v CE 

= 7 V f 

= 1 MHz 

0.24 

Q 

G pe 

Power gain 

■c 

= 1 mA 

n< 

m 

II 

-vl 

< 







f = 470 kHz 

42 

45 

dB 




f =10.7 MHz 

18 

22 

dB 

9ie 

Input conductance 


= 1 mA 

< 

n 

m 

II 

■vj 

< 







f = 470 kHz 


0.17 

mS 




f =10.7 MHz 


0.25 

mS 

bia 

Input susceptance 

'c 

= 1 mA 

V CE = 7 V 







f = 470 kHz 


24 

|xS 




f =10.7 MHz 


0.52 

mS 

9fe 

Forward 








transconductance 

l C 

= 1 mA 

> 

r>» 

II 

UJ 

> u 







f = 470 kHz 


35 

mS 




f =10.7 MHz 


35 



mS 
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SILICON PLANAR NPN 


457 
1458 
BF 459 


HIGH VOLTAGE VIDEO AMPLIFIERS 

The BF 457, BF 458 and BF 459 are silicon planar epitaxial NPN transistors in Jedec 
TO-126 plastic package. They are particularly intended for use as video output stages in 
colour and black and white TV receivers, class A output stages and drivers for horizontal 
deflection circuits. These transistors have been studied in order to guarantee the maximum 
resistance against flash over. 


ABSOLUTE MAXIMUM RATINGS 

BF 457 

BF 458 

BF 459 

VcBO 

Collector-base voltage (l E =0) 

160 V 

250 V 

300 V 

VcEO 

Collector-emitter voltage (l B = 0) 

J 60 V 

_ 250 V_ 

300 V^ 

Vebo 

Emitter-base voltage (i c = 0) 


5 V 


1 CM 

Collector peak current 


300 mA 


Ibm 

Base peak current 


50 mA 


Ptot 

Total power dissipation at T amb < 25 °C 


1.25 W 



Tease < 25 °C 


12.5 W 


T s tg 

Storage temperature 

i -55 to 150 °( 

2 

Ti 

Junction temperature 


150 °C 



MECHANICAL DATA 


Dimensions in mm 


Collector connected to metal part of mounting surface 



U) Within this region the cross - section of the leads is uncontrolled 

6/75 92 



Supersedes issue dated 10/74 


BF 457 
BF 458 
BF 459 


THERMAL DATA 



^th j-case 

Thermal resistance junction-case 

max 

10 °c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

100 °c/w 


ELECTRICAL CHARACTERISTICS (T^ = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

^ CBO 

Collector cutoff 
current (l E =0) 

for BF 457 

V CB ~ 100V 


50 

nA 



for BF 458 

Vcb— 200V 


50 

nA 



for BF 459 

V cb =250V 


50 

nA 

V(BR) CEO* 

Collector-emitter 
sustaining voltage 
(l B =0) 

l c — 10 mA 

for BF 457 

160 


V 




for BF 458 

250 


V 




for BF 459 

300 


V 

V(BR)EBO 

Emitter-base 
breakdown voltage 
0c=0) 

l E = 100 M A 

5 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

l c = 50 mA 

l B = 10 mA 

1 

V 

h F E 

DC current gain 

l c = 30 mA 

V C e~ iov 

30 

80 

- 

fr 

Transition frequency 

l c — 30 mA 

V CE — 10V 

90 

MHz 

- C re 

Reverse capacitance 

l c =0 

f = 1 MHz 

V ce =30V 

4 

pF 

^oe 

Output capacitance 

l c =0 
f = 1 MHz 

V CE = 30V 

5 

PF 


* Pulsed: pulse duration = 300 Ms, duty cycle 1% 
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SILICON PLANAR NPN 


BF 657 
BF 658 
BF 659 


PRELIMINARY DATA 


MEDIUM POWER VIDEO AMPLIFIERS 

The BF 657, BF 658 and BF 659 are silicon planar epitaxial NPN transistors in TO-39 
metal case. They are particularly designed for application with precision "IN-LINE" large 
screen CRT (thermal resistance < 20°C/W). 


ABSOLUTE MAXIMUM RATINGS 

BF 657 

BF 658 

BF 659 

VcBO 

Collector-base voltage (l E = 0) 

160 V 

250 V 

300 V 

VcEO 

Collector-emitter voltage (l B =0) 

J60 V 

■ 250 V _ 

_J300 V 

Vebo 

Emitter-base voltage (l c =0) 


5V 


lc 

Collector current 


100 mA 


IcM 

Collector peak current 


200 mA 


Ptot 

Total power dissipation at Tease ^ 60°C 


7 W 



at Tease <140°C 


3 W 


"l"stg 

Storage temperature 

! -55 to 200 G 

C 

Tj 

Junction temperature 


200 °C 



MECHANICAL DATA Dimensions in mm 
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BF 657 
BF 658 
BF 659 


THERMAL DATA 




^th j-case 

Thermal resistance junction-case 

max 

20 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

175 

°c/w 


ELECTRICAL CHARACTERISTICS (T am b = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

*CBO 

Collector cutoff 
current (l E =0) 

for BF 657 

V CB = 100V 


50 

nA 



for BF 658 

V CB =200V 


50 

nA 



for BF 659 

V cb =250V 


50 

nA 

V(BR)CBO 

Collector-base 







breakdown voltage 
(l E =0) 

l c = 100 juA 

for BF 657 

160 


V 




for BF 658 

250 


V 




for BF 659 

300 


V 

V(BR)CEO* 

Collector-emitter 
breakdown voltage 

d B =o) 

l c = 10 mA 

for BF 657 

160 


V 



for BF 658 

250 


V 




for BF 659 

300 


V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

(i c =o) 

l E = 100 /xA 

5 

V 

V CE(sat)* 

Collector-emitter 
saturation voltage 

l c = 30 mA 

l B = 6 mA 

1 

V 

h FE * 

DC current gain 

S c = 30 mA 

Vce” 10V 

25 

-- 

fx 

Transition frequency 

l c = 15 mA 

V CE = 10V 

90 

MHz 

"C re 

Reverse capacitance 

lc =0 
f = 1 MHz 

V CE = 30V 

3 

PF 


* Pulsed: pulse duration = 300 /xs, duty cycle = 1% 
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SILICON PLANAR NPN 


BFR16 


LOW-LEVEL, LOW-NOISE HIGH GAIN AMPLIFIER 

The BFR 16 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal-case designed 
for use in high performance, low-level, low-noise amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


V CEO 

Collector-emitter voltage (l B = 0) 

60 

V 

VcES 

Collector-emitter voltage {\Zqe~ 0) 

60 

V 

Vebo 

Emitter-base voltage (l c = 0) 

8 

V 


Collector current 

50 

mA 

^tot 

Total power dissipation at T amb = 25°C 

0.36 

W 


T — 05 op 

1 case ^ ^ 

1.2 

W 

Tstg# Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BFR16 


THERMAL DATA 


Rth j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Ices 

Collector cutoff current 

V ce” 50V 



0.1 

10 

nA 

(V EB = 0) 

V C e~ 50V 

Tamb = 150°C 


0.1 

10 

MA 

Iebo 

Emitter cutoff current 

dc=0) 

V EB — 5V 


0.1 

10 

nA 

VcEO(sus)* 

Collector-emitter 
sustaining voltage(l B =0i 

l c = 10 mA 

60 

V 

V(BR)CES 

Collector-emitter break- 
down voltage (V EB = 0) 

1 c ~ 10 /xA 

60 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

0c= 0) 

l E = 10 mA 

8 

V 

h FE * 

DC current gain 

l c = 10 mA 

V ce =5V 


150 


— 



l c = 100 MA 

V ce =5V 

80 

220 


— 



l c = 1 mA 

V ce =5V 

150 

350 

490 

— 



l c = 10 mA 

V ce =5V 

150 

370 


- 

hfe 

Small signal current 

l c = 1 mA 

V ce =5V 






gain 

f = 1 kHz 


350 


- 

f T 

Transition frequency 

l c = 1 mA 
f = 20 MHz 

V ce =5V 

70 

100 


MHz 

CcBO 

Collector-base 

capacitance 

l E =0 

V cb =5V 


3.5 

6 

PF 

Cebo 

Emitter-base 

capacitance 

l c =0 

V eb =0.5V 


3.5 

6 

PF 

NF 

Noise figure 

l c = 10 mA 
Rn” 10 kn 

V ce =5V 







f = 10 Hz to 10 kHz 


1.5 

4 

dB 



f = 1 kHz 



1 

4 

dB 

l^ie 

Input impedance 



10 

kn 

l^oe 

Output admittance 

1 q — 1 m A 
f = 1 kHz 

V ce =5V 

17 

MS 

5 re 

Reverse voltage ratio 



4.3-1 O' 4 



Pulsed: pulse duration = 300 /is, duty cycle = 1% 
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SILICON PLANAR NPN 


BFR17 


LOW-LEVEL, LOW-NOISE, VERY HIGH GAIN AMPLIFIER 

The BFR 17 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed 
for use in high performance low level, low noise amplifier applications. 



ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V BE = 0) 

60 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

60 

V 

Vebo 

Emitter-base voltage (l c — 0) 

8 

V 

lc 

Collector current 

50 

mA 

Ptot 

Total power dissipation at Tgmb^ 25°C 

0.36 

W 


T case — 25° C 

1.2 

W 

T s tg» Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BFR17 


THERMAL DATA 




Rth j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

Rth i-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 



Unit 

Ices Collector cutoff current 

(V be = 0) 

V CE = 50V 

V CE = 50V T amb =150°C 

0.1 20 

0.1 20 

nA 

.juA 

1 ebo Emitter cutoff current 

dc=0) 

V eb =5V 

0.1 20 

nA 

Vceo(sus)* Collector-emitter 

sustaining voltage(l B =0) 

l c = 10 mA 

60 

V 

V(br)ces Collector-emitter break- 
down voltage(V BE = 0) 

l c = 10 juA 

60 

V 

V (B r)ebo Emitter-base 

breakdown voltage 

(l c — 0) 

l E = 10 juA 

8 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

Iq— 1 m A 1 b ■ 0.1 m A 

0.15 0.35 

V 

V BE * Base-emitter voltage 

o o 

II II 

§3 

-c> 

> 

<< 
o o 
m m 

II II 

CJl CJl 
<< 

0.64 

0.58 0.70 

V 

V 

h EE * DC current gain 

l c = 10 jUA V ce = 5V 
l c = 100 jUA V ce = 5V 
l c =1mA V CE = 5V 

l c =10mA V ce =5V 

130 220 

220 300 

450 530 

530 

- 

hf e Small signal current 

gain 

l c =1mA V ce =5V 

f = 1 kHz 

530 

_ 

f T Transition frequency 

l c = 1 mA V ce =5V 

f = 20 MHz 

70 100 

MHz 

C CB o Collector-base capacit. 

l E =0 V cb =5V 

3.5 6 

PF 

C E bo Emitter-base capacit 

l c — 0 V EB = 0.5V 

3.5 6 

PF 

NF Noise figure 

l c =10juA V ce =5V 

R g =10kn 
f = 10 Hz to 10 kHz 
f = 1 kHz 
f = 10 kHz 

1.5 4 

1 3 

1 3 

dB 

dB 

dB 

h ie Input impedance 

l c = 1 mA V ce =5V 

f = 1 kHz 

10 

ka 

h oe Output admittance 

20 

MS 

h re Reverse voltage ratio 

4.5-1 O' 4 

- 


* Pulsed: pulse duration = 300 jus, duty cycle= 1% 
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SILICON PLANAR NPN 


BFR18 


HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIER 

The BFR 18 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. This device 
is designed for amplifier applications ovei a vtuk iange of voltage and current. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V BE = 0) 

85 

V 

VcEO 

Collector-emitter voltage (l B =0) 

55 

V 

Vebo 

Emitter-base voltage (l c = 0) ^ 

7 

V 


Collector current 

1 

A 

Ptot 

Total power dissipation at T amb < 25°C 

0.5 

W 


atT case <25°C 

1.8 

W 

Tstg 'Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 



(sim. to TO-18) 
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cc cc 




THERMAL DATA 

th j-case Thermal resistance junction-case 
th j-amb Thermal resistance junction-ambient 


max 

97 

°C/\ 

max 

350 

°C/\ 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•ces 

Collector cutoff 

V CE = 60V 

0.2 

10 

nA 

current ( V BE = 0) 

V ce = 60V T amb =150°C 

0.2 

10 

P A 

•ebo 

Emitter cutoff 
current (l c =0) 

> 

ID 

II 

CD 

III 
> 

0.1 

nA 


V (br) ces Collector-emitter 
breakdown voltage 

(V BE = 0) 

V C eo(sus)* Collector -emitter 
sustaining voltage 

(l B =0) 


l c = 100juA 


V(br)ebo Emitter-base 

breakdown voltage 
dc =0) 


100juA 


V ce ( sat) * Collector -emitter 


saturation voltage 

l c = 150mA 

l B = 15mA 

0.13 

0.25 


l c = 500mA 

l B = 50mA 

0.30 



l c = 1A 

l B =0.1A 

0.65 

1 

BE Base -emitter voltage 

l c - 10mA 

V CE =1V 

0.66 

be (sat)* Base -emitter 





saturation voltage 

l c = 1 50mA 

l B = 1 5mA 

0.85 

1 


l c = 500mA 

l B — 50mA 

1.1 



lc=1A 

l B = 0.1 A 

1.35 

1.6 




BFR18 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h FE * DC current gain 

I c =100mA v ce = 1 V 

l c = 10mA V CE = 1 V 

l c = 150mA V CE = IV 

l c = 500mA V CE =1V 

l c = 150mA V CE =1V 

T a mb=-55°C 

30 75 

70 120 180 

60 90 180 

30 45 

15 

- 

h fe Small signal 

current gain 

\ c = 1 mA V ce =5V 

f = 1 kHz 

120 



f T Transition frequency 

l c = 50mA V CE = 10V 

f = 20MHz 

60 90 

MHz 

C EBO Emitter -base 

capacitance 

l c = 0 V EB = 0.5V 

f = 1MHz 

50 80 

pF 

C CBO Collector -base 

capacitance 

l E =0 V CB = 10V 

f = 1MHz 

12 20 

pF 

NF Noise figure 

l c = 30/tiA V CE = 10V 

R g = Ikn f = 1kHz 

2 7 

dB 

h je Input impedance 

l c =1mA V CE — 5V 

f — 1 kHz 

2.2 

kn 

h re Reverse voltage ratio 

l c = 1mA V CE = 5V 

f = 1 kHz 

2.4x1 O' 4 

- 

h oe Output admittance 

l c =1mA V CE — 5V 

f = 1kHz 

8.5 

juS 


* Pulsed: pulse duration = 300jus, duty cycle = 1% 
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SILICON PLANAR NPN 


NIXIE DRIVER 

The BFS 89 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is in 
tended particularly as nixie driver, amplifier and for switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (l E ~ 0) 
Collector-emitter voltage (l B ~ 0) 
Emitter-base voltage (l c — 0) 

Collector current 

Collector peak current 

Total power dissipation at T^^ < 25°C 

Storage and junction temperature 


300 

300 

5 

150 

500 

5 

-55 to 175 


MECHANICAL DATA 

Collector connected t 


Dimensions in mm 

C „ , ' - ' C I* | ' 





BS 


THERMAL DATA 


BFS89 


R 


th j-case 


Thermal resistance junction-case 


max 


30 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•cBO 

Collector cutoff 
current (l E = 0) 

V CB = 250V 

50 

nA 

V(BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c = 100 MA 

300 

V 

VcEO(sus)* 

Collector-emitter 
sustaining voltage 

d B = 0) 

l c = 10 mA 

300 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

l c = 30 mA 

1 g — 6 m A 

1 

V 

h F E 

DC current gain 

l c = 50 mA 

V CE = 10V 

25 

- 

f T 

Transition frequency 

l c = 30 mA 

< 

O 

m 

II 

o 

< 

90 

MHz 

^CBO 

Collector-base 

capacitance 

i E ~ o 

f = 1 MHz 

V CB = 30V 

3.5 

pF 

- C re 

Reverse capacitance 

1 mA 
f = 1 MHz 

V CE = 30V 

3 

pF 


*Pulsed: pulse duration = 300 fJis, duty cycle = 1% 


Collector-emitter saturation voltage Collector-base and reverse capacitances 








SILICON PLANAR PNP 


HIGH VOLTAGE AMPLIFIERS 

The BFW 43 and BFW 44 are silicon planar epitaxial PNP transistors in Jedec TO-18 (BFW43) 
and Jedec TO-39 (BFW 44) metal cases. 

Both devices are designed for use in amplifiers where high voltage and high gain are necessary. 
In particular, they feature a V CEO ( SU s) of 150V and are specified over a wide range of 
currents. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-150 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-150 

V 

Vebo 

Emitter-base voltage (l c =0) 

-6 

V 


Collector current 

-100 

mA 

^tot 

Total power dissipation at T amb < 25°C 
for BFW 43 

0.4 

W 


for BFW 44 

0.7 

W 


at T™ < 25° C 
for BFW 43 

1.4 

W 


for BFW 44 

2.5 

W 

Tstg* Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 


BFW 43 
BFW44 





BFW 43 

BFW 44 

^th j-case 

Thermal resistance junction-case 

max 

125 °C/W 

70 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

438 °C/W 

250 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Icbo Collector cutoff 

current (l E =0) 

V CB = -100V 

V CB = -100V T amb =125°C 

-0.2 -10 
-0.03 -10 

< < 
c 3. 

V (br)cbo Collector-base 

breakdown voltage 
(l E =0) 

l c = -1 OjUA 

-150 

V 

V C eo(sus)* Collector-emitter 
sustaining voltage 

0b = 0) 

l c — -2mA 

-150 

V 

V(br)ebo Emitter— base 

breakdown voltage 
dc = 0) 

l E =-10/xA 

-6 

V 

^ce (sat) Collector-emitter 

saturation voltage 

l c = -1 0mA 1 B = -1mA 

-0.1 -0.5 

V 

Vg E (sat) Base-emitter 

saturation voltage 

l c = -1 0mA 1 B = -1mA 

-0.74 -0.9 

V 

h FE DC current gain * 

l c = -1mA V CE =-10V 

l c = -1 0mA V CE =-10V 

l c = -10/xA V ce =-10V 

T amb = -55°C 

40 85 

40 100 

30 

- 

f x Transition frequency 

V CE =-10V f- 20MHz 

l c = -1mA 
l c =-10mA 

50 

60 

MHz 

MHz 

C EBO Emitter-base 

capacitance 

l c = 0 V EB =-0.5V 

f = 1MHz 

20 25 

pF 

C C bo Collector-base 

capacitance 

l E = 0 V CB = -5V 

f = 1MHz 

5 7 

PF 


*Pulsed: pulse duration = 300/is, duty cycle = 1% 
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SILICON PLANAR PNP 


BFX37 


LOW-LEVEL, LOW-NOISE AMPLIFIER 

The BFX37 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case, designed 
for use in high performance, low-level, low-noise amplifiers over a wide frequency range. It 
features high current gain over the range from 1/iA to 100 mA and excellent NF at low fre- 
quency. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage (V BE = 0) 

-90 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-80 

V 

Vebo 

Emitter-base voltage (l c =0) 

-6 

V 


Collector current 

-100 

mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T^se < 25°C 

1.2 

W 

Tstg, Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BFX37 



THERMAL DATA 


max 146 °C/W 
max 486 °C/W 


R th j-case Thermal resistance junction-case 
R th j-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

! 

Unit | 

*ces 

Collector cutoff 







current (V BE = 0) 

V CE =-70V 



-0.1 

-10 

nA 


V CE = -70V 

T amb = 150 o C 


-0.1 

-10 

juA 

•ebo 

Emitter cutoff 
current (l c = 0) 

V eb =-4V 


-0.1 

-10 

nA 

V(BR)CES 

Collector-emitter 








breakdown voltage 
(V BE = 0) 

l c = -10juA 


-90 



V 

VcEO(sus)* 

Collector-emitter 







sustaining voltage 
0b=0) 

l c = -5mA 


-80 



V 


V(BR)EBO 

Emitter-base 
breakdown voltage 
d c =0) 

l E = -10/xA 

-6 

V 

VcE(sat) * 

Collector-emitter 
saturation voltage 

l c = -10mA 

l B ~0.5mA 


-0.1 - 

-0.25 

V 



l c = -50mA 

l B = -5mA 


-0.15 

-0.4 

V 

UJ 

CO 

> 

Base-emitter 

voltage 

Iq = -1 mA 

V ce =-5V 

-0.65 

V 

^BE (sat) * 

Base-emitter 
saturation voltage 

l c = -1 0mA 

1 B — -0. 5 mA 


-0.73 

-0.9 

V 



l c = -50mA 

l B = -5 mA 


-0.82 

-0.95 

V 

h FE 

DC current gain 

o 

II 

i 

> 

V CE =-5V 


130 


- 



l c = -10juA 

V CE =-5V 

70 

170 

230 

— 



l c = -IOOjuA 

V ce =-5V 

125 

200 


— 



l c = -1 mA 

V CE =-5V 

125 

220 

280 

_ 


* 

l c = -10 mA 

V ce =-5V 

125 

200 


- 

hfe 

Small signal 
current gain 

l c — -1 mA 
f = 1 kHz 

V ce =-5V 

250 


f T 

Transition 

frequency 

l c — -0.5mA 
f = 20 MHz 

V CE =-5V 

40 

70 


MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Cebo 

Emitter-base 

capacitance 

l c =0 
f = 1MHz 

V EB — -0.5 V 

12 

15 

pF 

^CBO 

Collector-base 

capacitance 

i E ~ o 

f = 1MHz 

V CB =-5V 

4.5 

6 

pF 

NF 

Noise figure 

l c = -20jttA 
Rn = 10kn 

V ce =-5V 






f = 

1 kHz 

0.8 

2.5 

dB 



f = 

10 to 10 000 Hz 

1 

3.5 

dB 

hie 

Input impedance 

l c — -1 mA 
f = 1 kHz 

V ce =-5V 

6.5 

k si 

h re 

Reverse voltage 
ratio 

l c = -1 mA 
f = 1 kHz 

V ce =-5V 

2.5x10 

-4 


^oe 

Output admittance 

1 q — —1 m A 
f = 1kHz 

V ce =-5V 

15 

MS 


Pulsed: pulse duration = 300 [is, duty cycle — 1% 


DC current gain 


Collector-emitter saturation voltage 

0 - 3164 


IPJ 

rm 














SILICON PLANAR PNP 





w ; -v 


Baal 


HIGH-VOLTAGE, GENERAL PURPOSE TYPES 

The BFX38, BFX39, BFX40 and BFX41 are silicon planar epitaxial PNP transistors in Jedec 
TO-39 metal case, designed for a wide variety of applications. They are particularly useful as 
complementary drivers(BFY56A is a good complement) in output and switching applications 
where high voltage and high current are required. 


ABSOLUTE MAXIMUM RATINGS 

BFX38 

BFX39 

BFX40 

BFX41 

VcBO 

Collector-base voltage (l E =0) 

-55 V 

-75 V 

VcEO 

Collector-emitter voltage (l B = 0) 

-55 V_ 

-75 V 

V EBO 

Emitter-base voltage (l c =0) 

-5 V 


Collector current 

-1 A 

^tot 

Total power dissipation at T amb < 25°C 

0.8 W 


at T case < 25°C 

4 W 

Tstg* Tj 

Storage and junction temperature 

-55 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 


BFX 38 
BFX 39 
BFX 40 
BFX 41 


Rth j-case Thermal resistance junction-case max 44 

Rth j-amb Thermal resistance junction-ambient max 219 


°C/W 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

1 CBO 

Collector cutoff 

for BFX38 - BFX39 





current (l E = 0) 

V CB = -40V 


-0.2 -50 

nA 



V cb =- 40V T amb =125°C 


-0.25 -50 

juA 



for BFX40 - BFX41 

V CB = -50V 


-0.2 -50 

nA 



V CB = -50V T amb =125°C 


-0.25 -50 

juA 

V(BR)CBO 

Collector-base 

l c = -10/xA 




breakdown voltage 

for BFX38- BFX 39 

-55 


V 


<I E = 0) 

for BFX40-BFX41 

-75 


V 

VcEO(sus)* 

Collector-emitter 

l c =- 10mA 




sustaining voltage 

for BFX38-BFX39 

-55 


V 


Ob = 0) 

for BFX40-BFX41 

-75 


V 

^(BR)EBO 

Emitter-base 
breakdown voltage 
dc = 0) 

l E = -10/xA 

-5 

V 

V CE(sat)* 

Collector-emitter 

l c =-150mA 1 B = -1 5mA 


-0.12-0.15 

V 

saturation voltage 

l c = -500mA 1 B = -50mA 


-0.3 -0.5 

V 

V BE (sat) 

Base-emitter 

l c = -150mA l B — -15mA 


-0.8 -0.9 

V 

saturation voltage 

l c = -500mA 1 B = -50mA 


-0.9 -1.1 

V 

h F E 

DC current gain 

for BFX 38 -BFX 40 

l c = -1 OOjilA V CE = -5V 

60 

90 



* 

l c = -100mA V CE = -5V 

85 

130 

— 


* 

| c = -500mA V CE = -5V 

for BFX39 - BFX41 

60 

120 




I c = -100mA V ce = -5V 

30 

45 

- 


* 

l c = -100mA V CE — -5V 

40 

70 

— 


* 

l c = -500mA V C£ = -5V 

25 

65 

— 


117 



BFX 38 
BFX 39 
BFX 40 
BFX 41 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


DC current gain 


lc — 1 A 


V C e=-5V 

for BFX38 
for BFX39 
for BFX40 
for BFX41 


30 

15 

25 

10 


Tamb=-55°C 


for BFX38- BFX40 
for BFX39 - BFX41 


30 

15 


Transition frequency 


l c =-50mA V CE =-10V 
f= 100 MHz 


100 150 


MHz 


Emitter-base 

capacitance 


l c = 0 
f = 1 MHz 


V fr =-0.5V 


75 120 


pF 


Collector-base 

capacitance 


l E — 0 
f = 1 MHz 


V rR = -10V 


15 20 


PF 


Turn-on time 


l c = -500 mA V cc = -30V 
Ibi=- 50 mA 


33 100 


Storage time 


l c = -500 mA V cc = -30V 
I b i — I b 2 — 50 mA 


160 350 


Fall time 


l c = -500 mA V cc = -30V 
l R1 = “l R p= -50 mA 


27 50 


ns 


*Pulsed: pulse duration = 300 jUs, duty cycle = 1% 


DC current gain (for BFX38 and 
BFX40 only) 


DC current gain (for BFX39 and 
BFX41 only) 


6-3193 





BFX 38 
BFX 39 
BFX 40 
BFX 41 







SILICON PLANAR PNP 


BFX 48 


HIGH-FREQUENCY AMPLIFIER 

The BFX 48 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case. 
It is suitable for a wide range of applications including low noise, low current high gain RF 
and wide band pulse amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-30 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-30 

V 

Vebo 

Emitter-base voltage (l c =0) 

-5 

V 

■c 

Collector current 

-100 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T case <25°C 

1 

W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BFX48 


THERMAL DATA 



^th j-case 

Thermal resistance junction-case 

max 175 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 486 

°c/w 


ELECTRICAL CHARACTERISTICS (Ta^^ 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 




current (V BE = 0) 

V CE = -20V 

-15 

nA 


V ce =- 20V T amb =125°C 


PA 

V(br)cbo Collector-base 




breakdown voltage 

l c = -10mA 

-30 

V 

m 

II 

o 




V ceo (sus)* Collector-emitter 




sustaining voltage 

1 q — — 1 0 m A 

-30 

V 

o 

II 

CO 




V(br)Ebo Emitter-base 




breakdown voltage 

l E = -10 juA 

-5 

V 

dc =0) 




VpF(«t) Collector-emitter 

1 q — “1 m A l B — -0.1 m A 

-0.13 

V 

saturation voltage 

l c =-10 mA l B =-1mA 

-0.1 -0.14 

V 


l c = -50 mA l B = -5 mA 

-0.3 

V 

Vbe (sat) Base-emitter 




saturation voltage 

l c = -1 mA l B = -0.1 mA 

-0.75 

V 


1 q — —10mA l B — —1 mA 

-0.77 -0.9 

V 


l c — -50 mA l B = -5 mA 

-1.1 

V 

h FE DC current gain 

1 c — - 1 0 JJ.A V CE = -1 V 

40 80 

— 


I c =-100mA V ce = -1 V 

70 130 

— 

* 

l c = -10 mA V CE =-1V 

90 160 

— 

* 

l c = -50 mA V CE =-1V 

20 40 

— 

* 

l c = -10 mA V CE =-1V 




T amb = -55°C 

30 

— 

f T Transition frequency 

l c — -10 mA V ce =-20V 




f = 100 MHz 

400 550 

MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions Min. Typ. Max. Unit 


Emitter-base 

capacitance 

l c — 0 V EB = -0.5V 

f = 1 MHz 

4 5.5 

PF 

Collector-base 

capacitance 

l E =0 V CB =-10V 

f = 1 MHz 

2.2 3.5 

PF 

Noise figure 

l c =-1mA V ce =- 5V 
f = 100 MHz R g = 100 n 

3.5 6 

dB 

Turn-on time 

l c = -50 mA I B1 = -5 mA 

20 50 

ns 

Turn-off time 

l c = -50 mA 

1 B 1 — -1 B2 = “5 m A 

95 160 

ns 

Feedback time 
constant 

l c =-10mA V CE = -20 V 




| |f — 80 MHz 

* Pulsed: pulse duration = 300 /is, duty cycle = 1% 


40 ps 


Collector-emitter saturation voltage 

0-1019 



i ! ! 


Base-emitter saturation voltage 


’BE(sat) 

(V) h pE =10 


Famb=~55*C 



i i i mm i ; ! mm i u mi 

I 166 1 466 J 4t» 


K) -l r (mA) 


10 -' 


10 


10 ' 




BFX69 

BFX69A 


SILICON PLANAR NPN 


GENERAL PURPOSE AMPLIFIERS 

The BFX 69 and BFX 69A are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are designed for amplifier applications over a wide range of voltage and 
current. 


ABSOLUTE MAXIMUM RATINGS 

BFX 69 

BFX 69A 

VcBO 

Collector-base voltage (l E = 0) 

75 V 

80 V 

VcEO 

Collector-emitter voltage (l B - 0) 

30 V 

40 V 

VqER 

Collector-emitter voltage (R Be < 10S2) 

50 V 

- 

Vebo 

Emitter-base voltage (l c =0) 

7 V 

lc 

Collector current 

1 A 

^tot 

Total power dissipation at T amb < 25 °C 

0.8 W 


at T C ase < 25 °C 




for BFX 69 

3 W 


for BFX 69A 

5 W 


at Tease < 100 °C 




for BFX 69 

1.7 W 


for BFX 69A 

2.8 W 

T s tg * Tj 

Storage and junction temperature 

-55 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 
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BFX69 

BFX69A 


THERMAL DATA 

BFX 69 

BFX 69 A 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 

Thermal resistance junction-ambient 

max 

max 

CO CO 

o o 

O O 

35 °C/W 
219 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

lest conditions 

Min. 

Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 
current (l E =0) 

V CB = 60 V 

for BFX 69 


0.3 

10 

nA 




V CB = 60 V 

for BFX 69A 

T a mb= 125°C 


0.4 

10 

nA 



for BFX 69 


0.4 

10 

/iA 




for BFX 69A 


0.5 

10 

/iA 

^ EBO 

Emitter cutoff 
current (l c = 0) 

V EB =5V 


0.05 

10 

nA 

V(BR)CBO 

Collector-base 
breakdown voltage 

d E = o) 

l c - 0.1 mA 

for BFX 69 

75 



V 




for BFX 69A 

80 



V 

^CER(SUS)* 

Collector-emitter 
sustaining voltage 
( Rbe ^ 1 0$2 ) 

Iq — 10 m A 

for BFX 69 

50 

V 

VcEO(sus)* 

Collector-emitter 







sustaining voltage 
( 1 b ~ 0) 

l c — 10 mA 

for BFX 69 

30 



V 




for BFX 69 A 

40 



V 

^(BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 

l E = 0.1 mA 

7 

V 

\/ * 
v CE(sat) 

Collector-emitter 
saturation voltage 

l c = 150 mA 

l B = 15 mA 
for BFX 69 


0.6 

1.5 

V 





for BFX 69A 


0.4 

0.8 

V 



l c = 500 mA 

l B = 50 mA 
for BFX69A 



1.2 

V 

V * 

v BE(sat) 

Base-emitter 
saturation voltage 

l c = 1 50 mA 

l B = 15 mA 
for BFX 69 


0.95 

1.3 

V 





for BFX69A 


0.86 

1.1 

V 



l c = 500 mA 

l B = 50 mA 
for BFX 69A 



1.8 

V 
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BFX69 

BFX69A 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

NF 

Noise figure 

lc 

= 0.3 mA 

V CE = 10V 







R g 

= 510 a 

f = 1 kHz 

for BFX69 


6 

12 

dB 



lc 

= 30 juA 

V CE = 10V 







R g 

= 1 ka 

f = 1 kHz 

for BFX69A 


3.5 

7 

dB 

hj e 

Input impedance 

lc 

= 1 mA 

V CE = 5V 







f 

= 1 kHz 

for BFX69 


2.2 


ka 





for BFX69A 


1.8 


ka 

hre 

Reverse voltage ratio 

lc 

= 1 mA 

V CE = 5V 






f 

- 1 kHz 









for BFX69 


3.6x1CT 4 


- 





for BFX 69 A 


2.ixicr 4 


- 

hoe 

Output admittance 

lc 

= 1 mA 

V CE = 5V 






f 

= 1 kHz 









for BFX 69 


12.5 


MS 





for BFX 69A 


8 


MS 

hjb 

Input impedance 

lc 

= 1 mA 

V CB ~ 5V 






f 

= 1 kHz 









for BFX 69 

24 

27 

34 

a 





for BFX 69A 


27 


a 



lc 

= 5 mA 

V C b ~ 10V 
for BFX 69 

4 

6.3 

8 

a 

hrb 

Reverse voltage ratio 

lc 

= 1 mA 

V CB — 5V 






f 

= 1 kHz 









for BFX 69 


0.7x1 O' 4 3x10 4 

— 





for BFX 69A 


0.5x10' 4 


— 



lc 

= 5 mA 

V CB =10V 







f 

= 1 kHz 









for BFX 69 


0.8x1 0’ 4 

3x10 4 

- 

hob 

Output admittance 

lc 

= 1 mA 

> 

LO 

1! 

00 

o 

> 






f 

= 1 kHz 









for BFX 69 

0.1 

0.16 

0.5 

MS 





for BFX69A 


0.12 


MS 



lc 

= 5 mA 

v CB — 10V 







f 

= 1 kHz 









for BFX 69 

0.1 

0.19 

1 

MS 


* Pulsed: pulse duration = 300 /is, duty cycle = 1% 
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BFX69 

BFX69A 


Emitter-base and collector-base capa- 
citances 



Normalized h parameters vs. collector 



10' 1 1 10 Iq (mA) 


Normalized h parameters vs. collector- 
emitter voltage 
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SILICON PLANAR PNP 


BFX 90 
BFX91 


HIGH-VOLTAGE AMPLIFIERS 

The BFX 90 and BFX 91 are silicon planar epitaxial PNP transistors in Jedec TO-18 
(BFX 90) and Jedec TO-39 (BFX 91) metal cases. 

Both devices feature high voltage, high gain, low noise and excellent current gain linearity 
from 10 nA to 50 mA. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-180 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-180 

V 

Vebo 

Emitter-base voltage (l c =0) 

-6 

V 

lc 

Collector current 

-100 

mA 

^tot 

Total power dissipation at T amb < 25 °C 

for BFX 90 

0.4 

W 


for BFX 91 

0.7 

W 


at < 25 °C 

for BFX 90 

1.4 

W 


for BFX 91 

2.5 

W 

Tstg / Tj 

Storage and junction temperature 

-55 to 200 

°c 


MECHANICAL DATA 


Dimensions in mm 



(sim. to TO-18) (sim. to TO-39) 
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BFX90 

BFX91 


THERMAL DATA 

BFX90 

BFX 91 

^th j-case 

Thermal resistance junction-case 

max 

125 °C/W 

70 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

438 °C/W 

250 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

^CBO 

Collector cutoff 
current (l E =0) 

V CB = -100V 



-0.2 

-10 

nA 



V CB =-100V 

T amb =125°C 


-0.03 

-10 

jUA 

^ EBO 

Emitter cutoff 
current (l c = 0) 

V EB = -4V 


-0.2 

-10 

nA 

V(BR)CBO 

Collector-base 
breakdown voltage 
0 E =0) 

l c =-10 mA 

-180 

V 

^CEO (sus) 

Collector-emitter 
sustaining voltage 

d B = o) 

1 q — —2 m A 

-180 

V 

^(BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 

l E = -10 juA 

-6 

V 

^CE (sat) * 

Collector-emitter 
saturation voltage 

l c = -10 mA 

l B = -1 mA 


-0.1 

-0.25 

V 

V BE(sat)* 

Base-emitter 
saturation voltage 

1 q — —10 m A 

l B = -1 mA 


-0.74 

-0.9 

V 

h FE 

DC current gain 

l c = -10 //A 

Vqe= -10V 

60 

110 




* 

l c = -1 mA 

V CE =-10V 

80 

170 


— 


* 

1 q — — 1 0 m A 

V^^-IOV 

80 

200 

300 

_ 



l c = -10 juA 
T an , b = -55°C 

V CE =-10V 

15 

60 





l c = -100 ma 
T amb = -55°C 

V CE =-10V 

30 

90 


- 

hfe 

Small signal current 
gain 

l c = -1 mA 
f = 1 kHz 

> 

o 

i 

II 

UJ 

o 

> 

100 


400 


fr 

Transition frequency 

1 q — — 1 m A 
f = 20 MHz 

> 

o 

1 

II 

UJ 

o 

> 

40 

60 

160 

MHz 
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BFY 50 
BFY 51 
BFY 52 


SILICON PLANAR NPN 


MEDIUM-POWER AMPLIFIERS 

The BFY50, BFY51 and BFY52 are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are intended for general purpose linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS 

BFY 50 

BFY 51 

BFY 52 

VcBO 

Collector-base voltage (l E —0) 

80 V 

60 V 

40 V 

VcEO 

Collector-emitter voltage (l B =0) 

35 V 

30 V 

_ 20 V 

Vebo 

Emitter-base voltage (l c = 0) 


6 V 



Collector current 


1 A 


1 CM 

Collector peak current 


1.5 A 


^tot 

Total power dissipation at T amb < 25°C 


0.8 W 



at 7 ^ < 25°C 


5 W 


T~stg r Tj 

Storage and junction temperature 


65 to 200 c 

C 


MECHANICAL DATA Dimensions in mm 
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BFY 50 
BFY 51 
BFY 52 


THERMAL DATA 


^th fcase 

Thermal resistance junction-case 

max 35 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 218 

°C/W 


ELECTRICAL CHARACTERISTICS ( 1 ^= 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

IcBO 

Collector cutoff 

for BFY 50 





current (l E =0) 

V cb = 60V 


2 

50 

nA 



V cb = 60V T case — 1 00°C 


0.055 

2.5 

jUA 



for BFY 51 

V cb = 40V 


2 

50 

nA 



V cb = 40V T case = 1 00°C 


0.055 

2.5 

MA 



for BFY 52 

V cb = 30V 


2 

50 

nA 



V cb = 30V T case = 100°C 


0.055 

2.5 

jUA 

Iebo 

Emitter cutoff 

V eb = 5V 



50 

nA 


current (l c =0) 

V eb = 5V T case = 100°C 



2.8 

jUA 

V(BR)CBO 

Collector-base 

l c = 100juA for BFY 50 

80 



V 

breakdown voltage 

for BFY 51 

60 



V 


<I E =0) 

for BFY 52 

40 



V 

VcEO(sus) * 

Collector-emitter 

l c =10 mA for BFY 50 

35 



V 

sustaining voltage 

for BFY 51 

30 



V 


d B =0) 

for BFY 52 

20 



V 

V (BR)EBO 

Emitter-base break- 
down voltage (l c =0) 

l E =100 M A 

6 

V 

V CE(sat) * 

Collector-emitter 

l c = 150mA l B = 15 mA 





saturation voltage 

for BFY 50 


0.14 

0.2 

V 



for BFY 51 and BFY 52 


0.14 

0.35 

V 



l c =1A l B =0.1A 







for BFY 50 


0.7 

1 

V 



for BFY 51 and BFY 52 


0.7 

1.6 

V 

V BE (sat) * 

Base-emitter 

l c = 150mA 1 B = 1 5 mA 


0.95 


V 

saturation voltage 

l c = 1A l B =0.1A 


1.5 

2 

V 

hFE* 

DC current gain 

for BFY 50 







l r =10 mA V CE =6V 

20 

40 


- 



l c =150 mA V CE =6V 

30 

55 


- 



l c = 1 A V CE = 6V 

for BFY 51 

15 

30 


— 



l c = 10 mA V CE = 6V 

30 

55 


— 



l c =150 mA V CE =6V 

40 

70 


— 



l c =1A V CE = 6V 

for BFY 52 

15 

40 


— 



l c = 10 mA V ce = 6V 

30 

80 


— 



l c =150 mA V ce =6V 

60 

130 


— 



i c =1A V ce = 6V 

15 

60 


- 
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BFY 50 
BFY 51 


BFY 52 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Small signal current 
gain 


V CE = 6V 
l r = 1 mA 


= 10 mA 


Test conditions 

5V f = 1 kHz 


for BFY 51 
for BFY 52 

for BFY 50 
for BFY 51 
for BFY 52 


Min. Typ. Max. Unit 


30 42 

30 84 


Transition frequency 


: 50 mA V f 





for BFY 50 

60 

100 

MHz 




for BFY 51 

50 

110 

MHz 




for BFY 52 

50 

120 

MHz 

^CBO 

Collector-base 

l E - 0 

V cb =12V 





capacitance 

f = 1 MHz 



7 12 

PF 

^ie 

Input impedance 

l c = 10 mA 

V ce =6V 






f = 1 kHz 

for BFY 50 


180 

n 




for BFY 51 


220 

n 




for BFY 52 


400 

a 


Reserve voltage ratio 


Output admittance 


l c = 10 mA V CE = 6V 
f = 1 kHz 

for BFY 50 
for BFY 51 
for BFY 52 

l c = 10 mA V CE = 6V 
f = 1 kHz 


130x1 or 6 




for BFY 50 

30 

MS 



for BFY 51 

35 

MS 



for BFY 52 

70 

MS 

td 

Delay time 

l c =150 mA V cc =10V 

I B1 = 1 5 mA V be =-2V 

25 

ns 

t r 

Rise time 

l c =150 mA V cc = 1 0V 

I B1 = 15 mA V BE = -2V 

30 

ns 

t s 

Storage time 

l c = 150 mA V cc =10V 

1 b i =- Ib 2 = 1 5 mA 





for BFY 50 

140 

ns 



for BFY 51 

160 

ns 



for BFY 52 

220 

ns 

t f 

Fall time 

l c =150 mA V cc = 10V 
l B i =- 1 B2 = 15 mA 





for BFY 50 and BFY 51 

35 

ns 



for BFY 52 

40 

ns 


Pulsed: pulse duration =300 /xs, duty cycle = 1% 

3 







BFY56 

BFY56A 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

35 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

219 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current ( V BE = 0) 

V CE = 50V 

V ce = 50V T amb = 150°C 

0.2 20 

0.2 20 

nA 

{JlA 

I E bo Emitter cutoff 

current (l c =0) 

V EB = 5V 

0.1 20 

n A 

V(br)ces Collector-emitter 
breakdown voltage 
(V be — 0) 

l c = 100 /xA 

85 

V 

V CE o(sus) # Collector-emitter 
sustaining voltage 

l c = 10 mA 

for BFY 56 
for BFY 56A 

45 

55 

V 

V 

V(br)ebo Emitter-base 

breakdown voltage 
(l c =0) 

l E = 100 jUA 

7 

V 

VcE(sat)* Collector-emitter 
saturation voltage 

for BFY 56 

l c = 150 mA 1 B = 15 mA 
l c = 1 A l B =0.1A 

for BFY 56A 

l c = 10 mA l B — 1 mA 

l c = 150 mA l B = 15 mA 

l c = 1 A l B =0.1 mA 

0.13 0.3 

0.65 1.2 

0.05 

0.13 0.25 
0.65 1 

V 

V 

V 

V 

V 
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56 

BFY56A 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

V BE(sat)* 

Base-emitter 
saturation voltage 

for BFY 56 
l c = 1 50 mA 

l B = 15 mA 


0.85 

1.5 

V 



l c = 1 A 

for BFY 56A 

l B =0.1 A 


1.5 

2.3 

V 



l c = 10 mA 

l B = 1 mA 


0.68 

0.8 

V 



l c — 1 50 mA 

1 B = 15 mA 


0.85 

1 

V 



l c = 1 A 

l B =0.1 A 


1.3 

1.6 

V 

h F E 

DC current gain 

for BFY 56 

l c = 0.1 mA 

V CE = 10V 

15 

50 




# 

l c = 500 mA 

V CE = 10V 

20 

55 


— 


# 

l c = 150 mA 

for BFY 56A 

V CE = IV 

30 

70 

150 

— 



l c = 0.1 mA 

V CE = IV 

20 

50 


— 


* 

l c = 5 mA 

Vce “ IV 

50 

85 

120 

— 


* 

l c = 1 50 mA 

v CE = IV 

40 

80 

120 

- 


* 

l c = 500 mA 

V CE = 10V 

25 

55 


— 

hfe 

Small signal 
current gain 

l c = 1 mA 

V CE = 5V 







f = 1 kHz 

for BFY 56 


60 


_ 




for BFY 56A 


80 


- 

h 

Transition frequency 

l c = 50 mA 

V CE = 10V 







f =20 MHz 

for BFY 56 

40 

90 


MHz 




for BFY 56A 

60 

90 


MHz 

^EBO 

Emitter-base 

capacitance 

l c =0 
f = 1 MHz 

V EB = 0.5V 


50 

80 

pF 

^CBO 

Collector-base 

capacitance 

l E =0 
f = 1 MHz 

V CB = 10V 


14 

25 

pF 

hj e 

Input impedance 

Iq = 1 mA 

V CE = 5V 







f = 1 kHz 

for BFY 56 


1.8 


k n 




for BFY 56A 


2 


kn 

hre 

Reverse voltage ratio 

l c = 1 mA 
f = 1 kHz 

V CE = 5V 


2.1x10 

i- 4 

- 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. Unit 


hoe 

Output admittance 

l c = 1 mA 
f - 1 kHz 

V CE = 5V 

8 

IdS 

h ib 

Input impedance 

l c = 1 mA 
f = 1 kHz 

V CB = 5V 

27 

a 

hrb 

Reverse voltage ratio 

l c = 1 mA 
f - 1 kHz 

V CB = 5V 

0.5x1 0' 4 

— 

hob 

Output admittance 

l c = 1 mA 
f = 1 kHz 

V CB = 5V 

0.12 

MS 

ton 

Turn-on time 

l c = 150 mA 
l B1 = 7.5 mA 

V CC =20V 

150 225 

ns 

^off 

Turn-off time 

l c = 150 mA V cc = 20V 
l B1 = -| B2 = 7.5 mA 

350 800 

ns 


*Pulsed: pulse duration = 300 /is, duty cycle = 1% 


DC current gain 


Hill 

■II 

in 


Collector-emitter saturation voltage 

G-3146 



I 


555 

■Bi.iiii'iWHii— 

■■ 

1 

iiBBim 

■IHII11IIIIIIHIIII1B1 






SILICON PLANAR PNP 


BFY64 


HIGH-CURRENT GENERAL PURPOSE TRANSISTOR 

The BFY 64 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is 
designed for digital and analog applications at current levels up to 500 mA, line driver, 
memory applications and in low-noise amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-40 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

- 5 

V 

lc 

Collector current 

-500 

mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.7 

W 


at < 25°C 

3 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 



WAX J2 7 m,n 


6.6 max 


mm 


(sim. to TO-39) 
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BFY64 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

58 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

250 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ices 

Collector cutoff 
current ( V BE = 0) 

V CE = -25V 

o 

CO 

CNI 

o 

i 

nA 

V(BR)CBO 

Collector-base 






breakdown voltage 

(l E = 0) 

l c = -10 juA 

-40 


V 

VcEO(sus)* 

Collector-emitter 






sustaining voltage 

(1 b = 0) 

l c = -10 mA 

-40 


V 

V(BR)EBO 

Emitter-base 






breakdown voltage 

(i c = o) 

l E = -10 /zA 

-5 


V 

VcE(sat)* 

Collector-emitter 
saturation voltage 

l c = - 50 mA l B = -2.5 mA 


-0.08 -0.3 

V 



l c = -150 mA l B = -15 mA 


-0.18 -0.5 

V 



l c = -500 mA l B = -50 mA 


oo 

i 

CO 

o 

i 

V 

^BE(sat) * 

Base-emitter 
saturation voltage 

l c = - 50 mA l B = -2.5 mA 


-0.92 -1.1 

V 



l c = -150 mA l B = -15 mA 


-1 -1.4 

V 



l c = -500 mA l B = -50 mA 


-2.2 

V 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

DC current gain 


Test conditions Min. Typ. Max. Unit 


Small signal 
current gain 


= - 10 mA V ce =-10V 

130 

= - 1 mA V CE = -10V 

200 

= - 10 mA V CE = -10V 

80 200 

= - 50 mA V CE =- IV 

150 

= -150 mA V CE = -10V 

130 

= -10 mA V CE = -10V 


= 1 kHz 

200 

= -50 mA V CE = -20V 


= 100 MHz 

200 250 


Emitter-base 

capacitance 

Collector - base 
capacitance 


l c =0 V EB = -0.5V 

f = 1 MHz 


l E =0 V CB = -10V 

f = 1 MHz 


15 25 pF 


6 10 pF 


Noise figure 


l c = -30 jjlA V ce = -5V 
R g = 10 kn f = 1 kHz 


hj e Input impedance 

l c = -10 mA V CE = -10V 
f = 1 kHz 

1 

kn 

h re Reverse voltage ratio 

l c =-10 mA V CE = -10V 
f = 1 kHz 

2.4x1 O' 4 

- 

h oe Output admittance 

l c = -10 mA V CE = -10V 
f = 1 kHz 

110 

MS 

t on Turn-on time 

l c = -300 mA V cc = -30V 

1 B i = -30 m A 

35 50 

ns 

t off Turn-off time 

l c = -300 mA V cc = -30V 

1 bi — — 1 b 2 — -30 mA 

70 120 

ns 


*Pulsed: pulse duration = 300 jus, duty cycle = 1% 












BFY76 


SILICON PLANAR NPN 


LOW-LEVEL, LOW-NOISE AMPLIFIER 

The BFY 76 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed for use in high-performance, low level, low noise amplifier circuits from audio to 
high frequencies. 


ABSOLUTE MAXIMUM RATINGS 


VcES 

Collector-emitter voltage ( V BE = 0) 

60 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

60 

V 

Vebo 

Emitter-base voltage (l c =0) 

8 

V 


Collector current 

50 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


Tea* «25°C 

1.2 

W 

Tstg/ Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BFY 76 


THERMAL DATA 



^th j-case 

Thermal resistance junction-case 

max 146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 486 

°c/w 


ELECTRICAL CHARACTERISTICS <T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CES Collector cutoff 

current (V BE = 0) 

V CE = 50V 

V CE = 50V T amb = 150°C 

0.1 20 

0.1 20 

nA 

jiiA 

l EBO Emitter cutoff current 

(i c = o) 

> 

LO 

II 

ffi 

LJ 

> 

0.1 20 

n 

nA 

V(br)ces Collector-emitter 
breakdown voltage 

(V be = 0) 

l c = 10/tA 

60 

V 

V CE o(sus)* Collector-emitter 
sustaining voltage 

Ob=0) 

l c = 10 mA 

60 

V 

V(br ) ebo Emitter— base 

breakdown voltage 
dc =°) 

l E = 1 0 /iA 

8 

V 

Vq E (sat) * Collector-emitter 
saturation voltage 

l c = 1 mA 1 B =0.1 mA 

0.15 0.35 

V 

V BE Base-emitter voltage 

l c = 100juA V CE = 5V 

0.5 0.58 0.7 

V 

h FE * DC current gain 

l c = 10 /tA V ce = 5V 
l c = lOOjitA V CE = 5V 
l c = 1mA V CE = 5V 
l c = 5 mA V CE = 5V 

30 70 

120 

150 190 300 

220 

- 

h fe Small signal 

current gain 

l c = 1 mA V CE = 5V 

f = 1 kHz 

80 220 300 

- 

f T Transition frequency 

l c = 1mA V CE = 5V 
f =20MH Z 

70 100 

MHz 

C EBO Emitter-base 

capacitance 

l c =0 V EB = 0.5V 

f = 1 MHz 

3.5 6 

pF 
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ELECTRICAL CHARACTERISTICS (continued) 
Parameter Test condil 


Collector-base 

capacitance 

Noise figure 


Test conditions Min. Typ. Max. Unit 

l E =0 V CB = 5V 

f = 1 MHz 3.5 6 pF 


= 10 jUA V CE = 5V 


R g = 10 kn 


f = 100 Hz 
f= 1kHz 
f = 1 0 to 
10 000 Hz 


4 15 dB 

1.5 4 dB 

1.9 4 dB 


Input impedance 

l c = 1 mA V CE = 5V 
f = 1 kHz 

1.5 8 15 

kn 

Reverse voltage ratio 

l c = 1 mA V CE = 5V 

f = 1 kHz 

3x1a 4 8x10^ 

_ 

Output admittance 

> 

LO 

II 

UJ 

o 

> 

N 

E ^ 

II II 
o 

H — 

11 35 

MS 

Input impedance 

l c = 1 mA V CB = 5V 

f = 1 kHz 

25 27 32 

n 


*Pulsed: pulse duration = 300 jUs, duty cycle = 1% 
DC current gain 

^feTT! Mini 1 1 mini i mini imiiiii mm 


Collector-emitter saturation voltage 

G - 3058 





Tamb=T25*C 


0 










SILICON PLANAR NPN 


BSS26 


HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

The BSS 26 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
intended for high voltage, high current switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

60 

V 

VqES 

Collector-emitter voltage ( V BE = 0) 

60 

V 

VcEO 

Collector-emitter voltage (l B =0) 

40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

6 

V 


Collector current 

1 

A 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T , 3 ^ <25°C 

1.2 

W 

Tstg/ Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BSS26 


THERMAL DATA 

Rthj-case Thermal resistance junction-case max 146 °C/W 

R th j-amb Thermal resistance junction-ambient max 486 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 

V CB = 40 V 



0.1 

1.7 

juA 

current (l E = 0) 

V CB = 40 

Tamb = 100°C 


20 

120 

juA 

V(BR)CBO 

Collector-base 
breakdown voltage 
0 E =0) 

l c = 10 juA 

60 

V 

V(BR)CES 

Collector-emitter 







breakdown voltage 
(V BE = 0) 

l c = 10 juA 


60 



V 


VcEO(sus)* 

Collector-emitter 
sustaining voltage 

On =0) 

l c = 10 mA 

40 

V 

V(BR)EBO 

Emitter-base 








breakdown voltage 
0 C =0) 

l E = 10/iA 


6 



V 

^CE (sat) * 

Collector-emitter 

l c = 100 mA 

l B = 10 mA 


0.17 

0.3 

V 

saturation voltage 

l c = 500 mA 

1 B = 50 mA 


0.3 

0.5 

V 



l c = 1 A 

l B = 0.1 A 


0.5 

0.95 

V 

^BE(sat) * 

Base-emitter 

l c ~ 100 mA 

l B = 10 mA 


0.78 

0.9 

V 

saturation voltage 

l c = 500 mA 

l B = 50 mA 

0.8 

0.95 

1.2 

V 



l c = 1 A 

l B =0.1 A 


1.05 

1.7 

V 

h FE * 

DC current gain 

l c = 10 mA 

V CE = 1V 

25 

55 


- 


l c = 100 mA 

V CE = 1V 

40 

75 


— 



l c = 500 mA 

V C e — 1 V 

25 

45 


- 



l c = 1 A 

V CE = 5V 


45 


- 

f T 

Transition frequency 

l c = 50 mA 

Vqp = 10V 







f =100 MHz 

250 

400 


MHz 

^ebo 

Emitter-base 

l c =0 

= 0.5V 






capacitance 

f = 1 MHz 



40 

55 

pF 

^CBO 

Collector-base 

m 

II 

o 

V CB = 10V 





capacitance 

f = 1 MHz 


4.8 

12 

pF 

ton 

Turn-on time 

l c = 500 mA 
l B1 = 50 mA 

V C c = 30 V 


15 

35 

ns 

toff 

Turn-off time 

n 

II 

CJI 

o 

o 

3 

> 

V cc = 30V 






II 

CM 

CD 

1 

II 

rH 

CD 

50 mA 


40 

60 

ns 


* Pulsed: pulse duration = 300 jus, duty cycle = 1% 
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BSV15 

BSV16 


SILICON PLANAR PNP 


MEDIUM POWER AMPLIFIERS 

The BSV 15 and BSV 16 are silicon planar epitaxial PNP transistors in Jedec TO-39 metal 
case, intended for use in medium power general industrial applications. 


ABSOLUTE MAXIMUM RATINGS 

BSV15 

BSV 16 

VcES 

Collector-emitter voltage ( V BE = 0) 

-40 V 

-60 V 

VcEO 

Collector-emitter voltage (l B =0) 

c 40 Vj 

_-60 V. 

Vebo 

Emitter-base voltage (l c =0) 

-5 V 


Collector current 

- 1 A 

Ib 

Base current 

-0.2 A 

Ptot 

Total power dissipation at T^e < 25°C 

5 W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 
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BSV15 

BSV16 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

35 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

200 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

'cES 

Collector cutoff 
current ( V BE = 0) 

for BSV 15 
Vce = -40V 




-0.1 

juA 



V CE = -40V 

for BSV 16 

T a mb = 150°C 



-50 

jxA 



V CE = -60V 




-0.1 

fxA 



V CE = -60 V 

Tamb = 150°C 



-50 

ix A 

•cEX 

Collector cutoff 
current (V BE — 0.2 V) 

for BSV 15 
V CE = -40V 
for BSV 16 

T amb =100°C 



-50 

ix A 





V CE = -60 V 

Tamb = 1 00°C 



-50 

ix A 

Iebo 

Emitter cutoff current 

Uc =0) 

V EB = -4V 

-50 

nA 

V(BR)CES 

Collector-emitter 
breakdown voltage 
(Vbe = 0) 

l c = -10 M A 

for BSV 15 

-40 



V 




for BSV 16 

-60 



V 

V CEO(sus)* 

Collector-emitter 







sustaining voltage 

Ob=0) 

l c = -10 mA 

for BSV 15 

-40 



V 




• 

for BSV 16 

-60 



V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

dc =0) 

l E = -10 juA 

-5 

V 

V CE(sat) 

Collector-emitter 
saturation voltage 

l c = -500 mA 

l B = -25 mA 

-0.25 


-1 

V 

v BE 

Base-emitter voltage 

l c = -100 mA 

V CE = -IV 



-1 

V 



l c = -500 mA 

V CE = -IV 

-0.7 

-0.85 

-1.4 

V 

h F E 

DC current gain 

l c = -0.1 mA 

V CE =-1V 
Gr. 6 

15 

44 






Gr. 10 

20 

75 


— 




Gr. 16 

30 

120 


— 



l c = -100 mA 

v CE = -1 v 

Gr. 6 

40 

63 

100 

_ 




Gr. 10 

63 

100 

160 

— 




Gr. 16 

100 

160 

250 

- 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

DC current gain 

l c = -500 mA V CE = -1 V 

Gr. 6 

Gr. 10 

Gr. 16 

20 40 

25 55 

35 85 

Small signal current 
gain 

l c = -1 m A V CE = -5V 

f = 1 kHz 

20 

Transition frequency 

l c = -50 mA V CE = -IV 

f = 20 MHz 

50 

Emitter-base 

capacitance 

l c =0 V EB = -0.5V 

f = 1 MHz 

180 

Collector-base 

capacitance 

l E — 0 V CB = -10V 

f = 1 MHz 

20 30 

Storage time 

l c = -100 mA V cc = -20V 
Ibi = ”Ib 2“ “5m A 

500 

Fall time 

l c = -100 mA V cc = -20V 
Ibi“Ib 2 = “5 mA 

150 

Turn-on time 

l c = -100 mA V cc = -20V 

1 02 — — 5 mA 

500 


* Pulsed: pulse duration =300 jUs, duty cycle = 1% 
Safe operating areas -\ r 


lisggs 




■■■■kWXVf! 


■fr REPETITIVE PULSE 


OPERATION 


DUTY CYCLE =17 








BSV15 

BSV16 


DC current gain 


Collector-emitter saturation voltage 



2 4 6 8 2 466 2 466 I 466 

KT’ 1 K) K) 2 -l c (mA) 



2 468 2 468 2 466 


1 


10 K) 2 -I c (mA) 


Base-emitter saturation voltage 



2 466 2 466 2 466 


1 10 K ) 2 -I c (mA) 


Transition frequency 



2 466 2 468 2 460 


1 K) 10 2 -l c (mA) 
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SILICON PLANAR NPN 


BSV59 


HIGH-SPEED SATURATED SWITCH 

The BSV 59 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
intended for high speed switching applications at collector currents up to 500 mA. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 


60 

V 

VcEO 

Collector-emitter voltage (l B =0) 


30 

V 

^ebo 

Emitter-base voltage (l c =0) 


5 

V 

'c 

Collector current 


500 

mA 

^tot 

Total power dissipation at T amb < 

25°C 

0.36 

W 


"^"case ^ 

25°C 

1.2 

W 


atT^se <100°C 1 

0.68 

W 

T s tg / Tj 

Storage and junction temperature 


-55 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 


2.54 



5.3 m 


127 mia L 

— CJ> 


(sim. to TO-}8) . 
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THERMAL DATA 


^th j -case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 
current (l E =0) 

V CB = 30V 



40 

200 

nA 



V CB = 30V 

Tamb = 125°C 


20 

200 

//A 

V(BR)CBO 

Collector-base 








breakdown voltage 

(l E =0) 

l c = 0.1 mA 


60 



V 

v CEO (sus) 

Collector-emitter 








sustaining voltage 

( 1 B ~ 0) 

l c = 10 mA 


30 



V 

V(BR)EBO 

Emitter-base 








breakdown voltage 

0c=0) 

l E = 0.1 mA 


5 



V 

^CE (sat) * 

Collector-emitter 
saturation voltage 

l c = 50 mA 

l B = 5 mA 


0.16 


V 



l c = 150 mA 

1 B = 1 5 mA 


0.22 

0.4 

V 



l c = 500 mA 

1 B — 50 mA 


0.48 

1 

V 

^BE (sat) * 

Base-emitter 
saturation voltage 

l c = 50 mA 

l 8 = 5 mA 


0.78 


V 



l c =150 mA 

l B = 15 mA 


0.85 

1.2 

V 



l c = 500 mA 

l B = 50 mA 


1.12 

1.6 

V 

h FE * 

DC current gain 

l c = 50 mA 

V CE = 10V 


60 






l c = 150 mA 

V CE = 10V 

30 

60 

140 

— 



l c = 500 mA 

V CE = 10V 

20 

50 


— 



l c = 150 mA 

V CE = IV 


50 


— 



l c = 500 mA 

V CE = IV 

10 

30 


- 
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SILICON PLANAR NPN 


BSX12 


HIGH-SPEED, HIGH-CURRENT SWITCH 

The BSX12 is a silicon planar epitaxial NPN transistor in low profile TO-39 metal case, with 
very high speed switching capability at high currents. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

25 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

12 

V 

Vebo 

Emitter-base voltage (l c =0) 

4 

V 


Collector current 

1 

A 

Ptot 

Total power dissipation at T amb <25°C 

0.6 

W 


at T case < 25° C 

3 

W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BSX 12 


THERMAL DATA 


^th j -case 

Thermal resistance junction-case 

max 

58.3 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

292 

°c/w 


ELECTRICAL CHARACTERISTICS <T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector cutoff 









current (V BE — 0) 

V CE = 15V 



1.5 

100 

juA 

V(BR)CBO 

Collector-base 
breakdown voltaqe 
(l E = 0) 

lc 

= 500/i A 


25 

V 

VcEO(sus) * 

Collector-emitter 
sustaining voltage 
( 1 b~0) 

■c 

= 10 mA 


12 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

d c =o) 

l E 

- 100 juA 


4 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

lc 

= 10mA 

1 0 — 1 m A 


0.17 

0.25 

V 


* 

lc 

= 100mA 

l B = 10mA 


0.18 

0.23 

V 



lc 

= 300mA 

l B = 30mA 


0.24 

0.33 

V 


* 

1 c 

= 1 A 

lg ” 100mA 


0.51 

0.7 

V 


* 

lc 

= 300mA 

l B = 30mA 







Tamb 85° C 



0.25 

0.5 

V 

^BE(sat) 

Base-emitter 









saturation voltage 

lc 

- 10mA 

l B — 1 mA 


0.68 0.78 

V 


* 

lc 

= 100mA 

l B — 1 0mA 


0.84 

1.1 

V 


* 

lc 

= 300mA 

l B = 30mA 


1 

1.3 

V 


* 

lc 

= 1 A 

< 

E 

o 

o 

II 

m 

0.9 

1.36 

2.1 

V 

h FE * 

DC current gain 

lc 

= 10 mA 

V^ -0.5V 

20 

45 


_ 



lc 

= 100mA 

V CE = 0.5V 

30 



— 



lc 

= 300mA 

V CE -0.5V 

30 

60 

120 

- 

f T 

Transition 

frequency 

lc 

= 100mA 

f = 100MHz 









V ce = 5V 

450 

650 

MHz 





VqB ~ 8 

200 



MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 


Emitter-base 

capacitance 

l c = 0 V EB = 0.5V 

f = 1 MHz 

14.8 25 

PF 

Collector-base 

capacitance 

l E = 0 f = 1 MHz 

V C B =5V 

v CB = o 

6.2 15 

25 

pF 

pF 

Storage time 

l c = 100mA V cc — 5V 

1 g i — — 1 g2 =: 1 00 mA 

13 15 

ns 

Turn-on time 

l c — 1 A V CC =12V 

I B1 = 100mA 

10 15 

ns 

Turn-off time 

1 c — 1 A V cc = 1 2V 

1 02 — 1 B 2 — 100mA 

15 25 

ns 


Pulsed: pulse duration = 300 fis, duty cycle = 1% 


DC current gain 




n 






































N 










< 





t*. 
















j 









V C E 

= 5V 





_ 





Collector-emitter saturation voltage 

G- 3068 



T amb =85°C 




2 4 6 8 2 468 2 468 

10 10 2 I c (mA) 



2 468 2 468 2 468 

1 10 10 2 I r (mA) 








SILICON PLANAR NPN 


BSX19 
BSX 20 


HIGH-SPEED SATURATED SWITCHES 

The BSX 19 and BSX 20 are silicon planar epitaxial NPN transistors in JedecTO-18 metal 
case. They are primarily intended for very high speed saturated switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

40 

V 

V CES 

Collector-emitter voltage ( V BE =0) 

40 

V 

V CEO 

Collector-emitter voltage (l B = 0) 

15 

V 

V EBO 

Emitter-base voltage (l c =0) 

4.5 

V 

•cm 

Collector peak current (t = 1 0 jus) 

0.5 

A 

Ptot 

Total power dissipation at T amb < 25°C 

0.36 

W 


3t "P case ^ 25° C 

1.2 

W 

T stgr Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BSX19 

BSX20 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

1 CBO 

Collector cutoff 

V CB = 20V 



0.4 

jUA 


current (l E = 0) 

V CB = 20V 

T amb = 1 50°C 


30 

juA 

*ces 

Collector cutoff 

V ce =15V 

T amb = 55° C 


0.4 

jUA 


current (V BE = 0) 

V ce =40V 


1 

/iA 

1 CEX 

Collector cutoff 
current (V BE = -3V) 

V CE = 15V 

T amb = 55°C 

0.6 

juA 

1 EBO 

Emitter cutoff 
current (l c = 0) 

V EB =4.5V 

10 

fxA 

Ibex 

Base cutoff current 
(V be =-3V) 

V CE = 15V 

T amb = 55° C 

0.6 

juA 

VqER (sus) 

* Collector-emitter 

l c = 10 mA 


20 


V 

sustaining voltage 
( R be~ 







VcEO(sus) 

* Collector-emitter 

1 q — 10mA 


15 


V 

sustaining voltage 

( 1 B " 0) 







^CE(sat) 

Collector-emitter 

l c = 10 mA 

l B = 1 mA 


0.25 

V 

saturation voltage * 

l c = 100 mA 
for BSX 19 

1 B — 10mA 


0.6 

V 




l c — 10 mA 

for BSX 20 

1 B =0.6 mA 


0.3 

V 



l c = 1 0 mA 

l B = 0.3 mA 


0.3 

V 

v be 

Base-emitter voltage 

l c =30juA 
T amb = 100°C 

V CE = 20V 

0.35 

V 

V be (sat) 

Base-emitter 

l c = 10 mA 

1 B — 1mA 

0.7 

0.85 

V 

saturation voltage * 

l c = 100 mA 

l B = 10 mA 


1.5 

V 

h FE 

DC current gain 

for BSX 19 







l c — 10 mA 

V CE =1V 

20 

60 

— 


* 

l c — 100 mA 
l c = 10 mA 

V CE =2V 

V CE =1V 

10 


— 



T amb =-55°C 

for BSX 20 

10 


- 




l c = 10 mA 

V CE =1V 

40 

120 




* 

1 c — 1 00 mA 
l c = 10 mA 

V CE = 2V 
V CE =1V 

20 


- 



Tamb 55°C 

20 


- 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition frequency 

l c = 10 mA V CE =10V 

for BSX 19 
for BSX 20 

400 500 

500 600 

MHz 

MHz 

C EBO Emitter-base 

capacitance 

0 

II 

0 

< 

m 

DO 

II 

< 

4.5 

PF 

C CBO Collector-base 

l E = 0 V CB = 5V 

4 

pF 


capacitance 
Storage time 


Turn-on time 


Turn-off time 


l c = 10 mA V CC =10V 

I B1 “ - Ib2 == 1 ^ ^ 

for BSX 19 
for BSX 20 

I c — 1 0 mA V CC =3V 

I bi — 3 m A 

l c = 100 mA V cc — 6V 
I B1 — 40 mA 

l c = 10 mA V CC =3V 
I 02 — 3 mA I b 2 — 1.5 mA 

for BSX 19 
for BSX 20 

l c = 100 mA V CC =6V 
I B1 — 40 mA I B2 — -20 mA 

for BSX 19 
for BSX 20 


5 10 ns 

6 13 ns 


12 ns 
7 ns 


15 ns 
18 ns 


18 ns 
21 ns 


Pulsed: pulse duration = 300 jus, duty cycle = 1% 


Collector-emitter saturation voltage 


Base-emitter saturation voltage 




r 












r 





— 






h FE 

= 10 















































> 








'c*' 

00mA 








, 


50 mA . 








! 



— - 

10mA 



- 

. — 




















1 












_ 





L* KX)mA 
50 mA 

XE 

. 10 mA 


-K)0 - 50 0 50 100 150 T, CO 


-100 -50 0 50 100 150 200 T. CC) 





SILICON PLANAR NPN 


BSX26 


HIGH-SPEED SATURATED SWITCH 

The BSX 26 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed for switching applications up to 500mA. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

40 

V 

VcES 

Collector-emitter voltage ( V BE = 0) 

40 

V 

VcEO 

Collector-emitter voltage (l B =0) 

15 

V 

Vebo 

Emitter-base voltage (l c = 0) 

4 

V 


Collector current 

500 

mA 

^tot 

Total power dissipation atT amb < 25°C 

0.36 

W 


atT case <25°C 

1.2 

W 


at T^se < 100° C 

0.68 

W 

Tstg / Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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oc oc 


BSX26 


THERMAL DATA 


th j-case Thermal resistance junction-case max 146 °C/W 

th j-amb Thermal resistance junction-ambient max 486 °C/W 


ELECTRICAL CHARACTERISTICS (T a mb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

Ices 

Collector cutoff 
current ( V BE = 0) 

V CE = 20V 




0.5 

juA 



V CE = 20V 

T a mb=85°C 



15 

juA 

V(BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c = 100/zA 

40 

V 

V (BR)CES 

Collector-emitter 








breakdown voltage 
(V BE =0) 

l c = 100/xA 


40 



V 

^CEO(SUS)* 

Collector-emitter 
sustaining voltage 
da =0) 

1 q — 1 0mA 

15 

V 

^(BR)EBO 

Emitter-base 
breakdown voltage 

Oc =0) 

l E = 100/xA 

4 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

l c = 30 mA 

l B = 3mA 


0.16 

0.18 

V 


* 

l c = 100mA 

l B = 10mA 


0.18 

0.28 

V 


* 

l c = 300mA 

l B — 30mA 


0.39 

0.5 

V 



l c = 30mA 
Tamb = 85°C 

l B = 3mA 


0.18 

0.3 

V 

V BE(sat) 

Base-emitter 
saturation voltage 

l c = 30mA 

1 B = 3mA 

0.75 

0.82 

0.95 

V 


*■ 

l c = 100mA 

1 B = 10mA 


0.97 

1.2 

V 


* 

l c = 300mA 

1 B = 30mA 


1.3 

1.7 

V 

h FE * 

DC current gain 

l c = 30mA 

= 0.4V 

30 

60 

120 

— 



l c = 100mA 

= 0.5V 

25 

55 


- 



l c = 300mA 

V CE = 1V 

15 



- 
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ELECTRICAL CHARACTERISTICS (continued) 


BSX26 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition frequency 

l c = 30mA V CE = 10V 

f = 100MHz 

350 550 

MHz 

C EB o Emitter-base 

capacitance 

l c =0 V EB = 0.5V 

f = 1 MHz 

6.5 8 

pF 

C CBO Collector-base 

capacitance 

l E =0 V cb =5V 

f = 1 MHz 

3.3 5 

pF 

t s Storage time 

l c = 10mA V CC = 10V 

I b l = - 1 b2 == 10mA 

8 18 

ns 

t on Turn-on time 

l c = 300mA V CC = 15V 

Ibj = 30mA 

9 15 

ns 

t off Turn-off time 

l c = 300mA V cc = 15V 

1 b ^ = — 1 b 2 ~ 30mA 

15 25 

ns 


*Pulsed: pulse duration = 300jUs, duty cycle = 1% 


DC current gain 



Collector - emitter saturation voltage 
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SILICON PLANAR NPN 


BSX27 


HIGH-SPEED SATURATED SWITCH 

The BSX 27 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed specifically for high speed saturated switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

15 

V 

V CES 

Collector-emitter voltage ( V BE = 0) 

11 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

6 

V 

Vebo 

Emitter-base voltage (l c =0) 

4 

V 

l C 

Collector current 

150 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.3 

W 

Tstg# Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



(sim. to TO-18) 
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THERMAL DATA 


Rth j-amb Thermal resistance junction-ambient 

max 583 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

*ces 

Collector cutoff 
current ( V BE = 0) 

V CE = 5V 




100 

nA 



V CE = 11V 




10 

juA 



V CE = 5 V 

Tamb=85°C 



5 

juA 

V(BR)CBO 

Collector-base 








breakdown voltage 
(l E =0) 

l c = 10/xA 


15 



V 

V(BR)CES 

Collector-emitter 








breakdown voltage 
<V BE = 0) 

l c = 10/iA 


11 



V 

VcEO (sus)* 

Collector-emitter 
sustaining voltage 

( 1 B = 0) 

l c = 10mA 

6 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

d c = o) 

l E - 10/xA 

4 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

l c = 1mA 

1 B = 0.1mA 


0.18 

0.25 

V 



1 q — 1 0mA 

1 B = 1mA 


0.19 

0.25 

V 



l c = 30mA 
l c = 10mA 

l B = 3mA 

1 B = 1mA 


0.23 

0.38 

V 



Tamb=85°C 


0.2 

0.4 

V 

V be (sat) 

Base-emitter 
saturation voltage 

l c = 1mA 

l B = 0.1mA 

0.68 

0.74 

0.85 

V 



l c = 10mA 

1 B 1 m A 

0.75 

0.84 

0.95 

V 



1 c — 30mA 

l B = 3mA 


0.93 

1.3 

V 

h FE 

DC current gain 

l c = 1mA 

Vqh = 0.4V 

15 



— 


* 

l c — 10mA 

V'CE = 0.4V 

25 

80 

125 

— 


* 

l c = 30mA 

V CE = 0.4V 

15 

60 


— 

h 

Transition frequency 

l c = 10mA 
f = 100MHz 

V ce =4V 

600 

800 


MHz 
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SILICON PLANAR NPN 


BSX28 


HIGH-SPEED SATURATED SWITCH 

The BSX 28 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal-case. It is 
designed specifically for high speed saturated switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

30 

V 

VcES 

Collector-emitter voltage ( V BE = 0) 

30 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

12 

V 

Vebo 

Emitter-base voltage (l c =0) 

4.5 

V 


Collector current 

500 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T^se < 25° C 

1.2 

W 


at Tease < 100°C 

0.68 

W 

^stg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 


F^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

1 CES 

Collector cutoff 
current (V BE = 0) 

V CE = 20V 




0.4 

juA 



V CE = 20V 

Tamb = 85°C 



10 

juA 

V(BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c = lOjuA 

30 

V 

V(BR)CES 

Collector-emitter 








breakdown voltage 
(V BE = 0) 

l c = 10jUA 


30 



V 

V CEO(sus) * 

Collector-emitter 







sustaining voltage 

d B =0) 

l c = 10mA 


12 



V 


V(BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 

l E = 100jUA 

“ 

V 

V C E(sat) 

Collector-emitter 
saturation voltage 

l c = 10mA 

1 B — 1 m A 


0.15 

0.2 

V 



l c = 30mA 

l B = 3mA 


0.18 

0.25 

V 


#• 

l c = 100mA 
l c = 10mA 

l B = 10mA 

1 g — 1 m A 


0.3 

0.5 

V 



Tamb = 85°C 


0.17 

0.3 

V 

V BE(sat) 

Base-emitter 
saturation voltage 

l c = 10mA 

l B = 1mA 

0.72 

0.8 

0.87 

V 



l c = 30mA 

l B = 3mA 


0.9 

1.15 

V 



l c = 100mA 

l B = 10mA 


1.1 

1.6 

V 

h FE * 

DC current gain 

l c = 10mA 

Vce=0.35V 

30 

70 

120 

— 



l c = 30mA 

V ce =0.4V 

25 

70 


— 



l c — 100mA 

V CE =1V 

12 

50 


- 

f T 

Transition frequency 

l c = 20mA 
f = 100 MHz 

V CE = 10V 

400 

650 


MHz 
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BSX28 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Ccbo Collector-base 

capacitance 

l E = 0 V CB — 5V 

f = 1 MHz 

2.3 4 

PF 

t s Storage time 

l c = 10mA V CC =10V 

1 B1 ~ ~ 1 B2~ ^ Q m A 

6.5 13 

ns 

t on Turn-on time 

l c = 30mA V cc = 2V 

I B1 = 3mA 

9 15 

ns 

t off Turn-off time 

l c = 30 mA V cc = 2 V 

1 bi = b2 = 3mA 

13 20 

ns 


*Pulsed: pulse duration = 300jUs, duty cycle = 1% 


DC current gain Collector - emittersaturation voltage 
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SILICON PLANAR PNP 


BSX29 


SWITCH AND RF AMPLIFIER 

The BSX 29 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case. It is 
designed for saturated and nonsaturated switching circuits requiring up to 200 mA of collec- 
tor current. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-12 

V 

V CE S 

Collector-emitter voltage ( V BE = 0) 

-12 

V 

V CEO 

Collector-emitter voltage (l B =0) 

-12 

V 

Vebo 

Emitter-base voltage (l c =0) 

-4 

V 


Collector current 

-200 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


atT case < 25°C 

1.2 

W 

"^stg * Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 



(sim. to TO-18) 
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BSX29 


THERMAL DATA 


^th j-case 

Thermal resistance junction - case 

max 

146 

°c/w 

^ th j-amb 

Thermal resistance junction - ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^CES 

Collector cutoff 
current ( V BE = 0) 

V CE = -6V 


-80 

nA 



V CE = -6V 

T amb =85°C 

-5 

jUA 

V(BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c =-10juA 

-12 

V 

V(BR)CES 

Collector-emitter 






breakdown voltage 
(V be =0) 

l c = -10/zA 


-12 

V 

VcEO (sus)* 

Collector-emitter 
sustaining voltage 

(l B =0) 

l c = -10mA 

-12 

V 

^(BR)EBO 

Emitter-base 
breakdown voltage 

(i c = oi 

l E = -100jUA 

-4 

V 

VcE(sat) 

Collector-emitter 
saturation voltage 

l c = -10mA 

l B = -1mA 

-0.07 -0.15 

V 



l c = -30mA 

l B = -3mA 

-0.1 -0.2 

V 


* 

l c = -100mA 
l c = -30mA 

I B = -1 0mA 
l B = -3mA 

-0.25 -0.5 

V 



Tamb = 85°C 

-0.15 -0.4 

V 

V BE (sat) 

Base-emitter 
saturation voltage 

l c = -10mA 

l B = -1mA 

-0.78 -0.96-0.98 

V 



l c = -30mA 

1 B = -3mA 

-0.85-1.12 -1.2 

V 


* 

l c = -100mA 

1 B —1 0mA 

-1.4 -1.7 

V 

h FE * 

DC current gain 

l c — -10mA 

Vc^-O.SV 

25 50 

- 



l c = -30mA 

V ce =-0.5V 

30 60 120 

— 



l c = -100mA 

V CE =-1V 

20 40 

- 

h 

Transition frequency 

l c = -30mA 
f = 100MHz 

> 

o 

1 

II 

UJ 

o 

> 

400 700 

MHz 

^EBO 

Emitter-base 

o 

II 

_o 

V EB ~ -0.5V 




capacitance 

f = 1MHz 


3.8 6 

PF 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Collector-base 

capacitance 

l E =0 
f = 1MHz 

V CB =-5V 

3.3 

6 

pF 

Turn-on time 

l c = -30mA 
l B1 — 1 .5mA 

V CC =-2V 

25 

60 

ns 

Turn-off time 

l c = -30mA 
IbI “ ~^B2 = 

V cc ~ -2V 
-1 .5mA 

35 

90 

ns 


Pulsed: pulse duration = 300/is, duty cycle = 1% 


DC current gain 


Collector - emitter saturation voltage 





iTamb=85°C:! 












SILICON PLANAR NPN 


BSX32 


HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

The BSX 32 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case. It is 
designed for high voltage, high current switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

65 

V 

VcEO 

Collector-emitter voltage (l B =0) 

40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

6 

V 

'c 

Collector current 

1 

A 

Ptot 

Total power dissipation at T amb < 25°C 

0.8 

W 


atT^ < 25°C 

3.5 

W 

Tstg» Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BSX32 


THERMAL DATA 




R th j-case Thermal resistance junction-case 

max 

50 

°c/w 

R t h j-amb Thermal resistance junction-ambient 

max 

219 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 
current (l E =0) 

V CB = 50V 

4 

juA 

V(BR)CBO 

Collector-base 








breakdown voltage 

(l E =0) 

! c = IOOjuA 


65 



V 

VcEO(sus)* 

Collector-emitter 
sustaining voltage 

d B =0) 

l c = 10mA 

40 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 

l E = IOOjuA 

6 

V 

^CE (sat) * 

Collector-emitter 
saturation voltage 

Iq — 1 00mA 

1 g — 1 0mA 


0.17 

0.25 

V 



l c = 500mA 

l B = 50mA 


0.36 

0.5 

V 



l c = 1A 

1 g — 1 00mA 


0.6 

0.85 

V 

V BE (sat)* 

Base-emitter 
saturation voltage 

l c = 100mA 

l B = 10mA 


0.8 

0.9 

V 



l c = 500mA 

l B = 50mA 



1.5 

V 



l c = 1A 

1 g — 1 00mA 



2 

V 

h FE * 

DC current gain 

l c = 10mA 

V CE = 1V 

30 

60 


— 



l c = 100mA 

V CE = IV 

60 

90 

150 

— 



l c — 500mA 

V CE = 1V 

25 

60 


- 



lc = 1A 

V CE = 5V 

20 

60 


— 



^CE “ IV 

Tamb=-55°C 
1 c — 1 00mA 

30 

45 






l c = 500mA 

15 

35 


- 

h 

Transition frequency 

l c = 50mA 
f = 100MHz 

V CE = 10V 

300 

MHz 
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SILICON PLANAR NPN 


BSX33 


HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

The BSX 33 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed 
for high voltage and high current switching applications. It features useful current gain from 
100/tA to 500 mA and a low saturation voltage allowing switching operation at 1 A. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

85 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

55 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

lc 

Collector current 

1 

A 

^tot 

Total power dissipation at T amb < 25°C 

0.5 

W 


atT case < 25° C 

1.8 

W 

Tstg/ Tj 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 


th j-case Thermal resistance junction-case 
th j-amb Thermal resistance junction-ambient 


max 

97 

°C/\ 

max 

350 

°C/\ 


ELECTRICAL CHARACTERISTICS (T a 


: 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

Collector cutoff 
current (l E =0) 

V CB = 60V 




10 

nA 


V CB = 60V 

T amb =150°C 



10 

juA 

Emitter cutoff 
current (l c = 0) 

V EB = 5V 

10 

nA 

Collector-base 
breakdown voltage 

(l E =0) 

l c - 100/tA 

85 

V 

Collector-emitter 







sustaining voltage 

( 1 B = 0) 

l c = 10mA 


55 



V 

Emitter-base 
breakdown voltage 

o c — 0) 

l E = 100juA 

7 

V 

Collector-emitter 
saturation voltage 

l c = 50mA 

l B = 5mA 


0.08 


V 


l c = 1 50mA 

l B = 15mA 


0.15 

0.3 

V 


l c = 1A 

l B = 0. 1 A 


0.6 

1 

V 

Base-emitter 
saturation voltage 

l c — 50mA 

l B = 5mA 


0.76 


V 


l c = 150mA 

l B = 15mA 


0.85 

1.1 

V 


l c — 1 A 

l B = 0.1 A 


1.2 

1.6 

V 

DC current gain 

l c = lOOjuA 

V CE = 1V 

20 

50 


- 


Small signal 
current gain 

Transistion frequency 


l c = 5mA 
l c = 50mA 
l c = 150mA 
l r = 500mA 


l c — 1 mA 
f = 1kHz 

l c = 50mA 
f = 20MHz 


IV 40 
IV 20 


V rF = 5V 


60 90 MHz 




s 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Emitter-base 

capacitance 

l c = 0 V EB =0.5V 

f = 1MHz 

50 80 

PF 

Collector-base 

capacitance 

l E = 0 V CB = 10V 

f = 1MHz 

12 20 

pF 

Input impedance 

l c — 1mA V CE = 5V 

f = 1 kHz 

2 

kn 

Reverse voltage 
transfer ratio 

l c — 1mA V ce =5V 

f = 1kHz 

2.2x10-4 


Output admittance 

l c — 1mA V ce =5V 

f = 1kHz 

8 

MS 

Turn-on time 

l c = 150mA V cc = 20V 

1 B1 = 7.5mA 

120 200 

ns 

Turn-off time 

l c = 150mA V cc = 20V 

1 bi = - 1 b 2 = 7.5mA 

350 800 

ns 


Pulsed: pulse duration = 300 jus, duty cycle = 1% 
DC current gain 



Collector-emitter saturation voltage 
voltage 

G- 3113 

mil ii m il l 

(v) e - •c** | 8 i==i::::::==z::::=z=:::;i 











SILICON PLANAR PNP 


BSX36 


HIGH-CURRENT SWITCH 

The BSX 36 is a silicon planar epitaxial PNP transistor in Jedec TO-18 metal case, specially 
suited for line and relay drivers, memory applications, and as low noise amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-40 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40 

V 

Vebo 

Emitter-base voltage (l c =0) 

-5 

V 


Collector current 

-0.5 

A 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at Tease < 25°C 

1.2 

W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

IcBO 

Collector cutoff 
current (l E =0) 

V CB = -25V 



-0.2 -15 

nA 



V CB =-25V 

T amb =125°C 


-15 

juA 

V (BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c = - 1 0jU A 

-40 

V 

V CEO(sus)* 

Collector-emitter 

l c =-io mA 





sustaining voltage 

Ob =0) 


-40 


V 



^(BR)EBO 

Emitter-base 
breakdown voltage 

(i c =o) 

l E = - 1 0jU A 

-5 

V 

VcE(sat) * 

Collector-emitter 
saturation voltage 

l c — -50mA 

l B = -5mA 


-0.08 -0.3 

V 



l c --150mA 

l B =-1 5mA 


-0.18 -0.5 

V 



l c = -500mA 

Ig^-SOmA 


-0.6 -1.8 

V 

^BE (sat) * 

Base-emitter 
saturation voltage 

l c = -50mA 

l B = -5mA 


-0.92 -1.1 

V 



l c = -150mA 

l B = -15mA 


-1 -1.4 

V 



l c — -500mA 

l B = -50mA 


-2.2 

V 

h F E 

DC current gain 

l c = -10/zA 

V CE ~ -10V 


50 

- 



l c = -1mA 

V CE =-10V 


75 

— 


* 

l c = -10mA 

V CE =-10V 

40 

100 

— 


* 

l c = -50mA 

V CE =-10V 


100 

- 


* 

l c = -150mA 

V CE ~ -10V 


85 

- 

h 

Transition frequency 

l c = - 50mA 
f = 100MHz 

V CE = -20V 

100 

200 

MHz 

^EBO 

Emitter-base 

capacitance 

l c =0 

f = 1MHz 

V EB =-0.5V 

25 

pF 


198 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Collector-base 

capacitance 

I c =0 V CB =-10V 

f = 1MHz 

6 8 

pF 

Noise figure 1 

l c = -30juA V CE = -5V 

R g = lOkn f = 1kHz 

1 

dB 

Turn-on time 

l c = -300mA V CC =-30V 

I B1 = -30mA 

17 40 

ns 

Turn-off time 

l c = -300mA V CC =-30V 

1 b l = ~^B 2 = -30mA 

100 

ns 


* Pulsed: pulse duration = 300 /is, duty cycle = 1% 


DC current gain 


Collector - emitter saturation voltage 


_v CE(sat) 8 [ 1 If f f t - 

(V) 8 - -lr.=-ioiai 


' 2 468 2 468 2 468 2 468 

10 _1 1 10 10 2 - 1 r (mA) 


T amb- 100 "C, 



8 2 4 6 8 2 4 6 8 

10 10 2 -In (mA) 










SILICON PLANAR NPN 


BSX39 


HIGH-SPEED SATURATED SWITCH 

The BSX 39 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed for very fast switching applications up to 500 mA. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

45 

V 

VcEO 

Collector-emitter voltage (l B =0) 

20 

V 

V EBO 

Emitter-base voltage (l c ~ 0) 

5 

V 

•c 

Collector current 

500 

mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T case < 25° C 

1.2 

W 


at < ioo°C 

0.68 

W 

"l"stg ' 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BSX39 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 

max 

146 

°c/w 

R t h j-amb Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

•cES 

Collector cutoff 

V CE = 20V 



0.02 

0.1 

juA 


current ( V BE = 0) 

V CE =20V 

T amb = 125°C 



30 

juA 

V(BR) cbo 

Collector-base break- 
down voltage(l E = 0) 

l c = 100 jUA 

45 

V 

VcEO (sus) 

Collector-emitter sus- 
taining voltage(l B = 0) 

l c = 10 mA 

20 

V 

V(BR) ebo 

Emitter-base break- 
down voltage (l c = 0) 

l E = 100 jUA 

5 

V 

V CE (sat) * 

Collector-emitter 

l c = 30mA 

l B = 3mA 


0.15 

0.18 

V 

saturation voltage 

l c = 100mA 

1 B = 10mA 


0.18 

0.28 

V 



l c = 300mA 
l c = 30mA 

1 B = 30mA 

1 B — 3mA 


0.39 

0.5 

V 



T amb =85°C 


0.17 

0.3 

V 

VbE (sat) * 

Base-emitter 

i c = 30mA 

l B = 3mA 

0.75 

0.8 

0.95 

V 

saturation voltage 

l c = 100mA 

l B = 10mA 


0.9 

1.2 

V 



l c = 300mA 

1 B = 30mA 


1.1 

1.7 

V 

h FE * 

DC current gain 

l c = 30mA 

V C e = 0.4V 

40 

60 

120 

— 


l c = 100mA 

V CE =0.5V 

25 

55 


- 



l c - 300mA 

> 

II 

UJ 

u 

> 

15 

40 


- 



1 r — 30mA 

V CE = 0.4V 







T amb = -55°C 

12 



- 

f T 

Transition frequency 

1 q — 30mA 

V qe = 10V 







f = 100 MHz 


350 

600 

MHz 

Cebo 

Emitter-base 

■c =0 

V EB = 0.5V 






capacitance 

f = 1MHz 



7 

8 

pF 

CcBO 

Collector-base 

| E =0 

V CB = 5V 





capacitance 

f = 1MHz 



4 

5 

PF 

ts 

Storage time 

l c = 10mA 

v cc = iov 







II 

CM 

CQ 

i 

II 

OQ 

1.0mA 


8 

18 

ns 

f on 

T urn - on time 

< < 

E E 
o o 
o 00 
00 

II II 

_o_£ 

V cc = 10V 


9 

15 

ns 

toff 

Turn-off time 

l c = 300mA 

V cc = 10V 







1 b i — 1 b 2 — 30mA 


15 

25 

ns 


* Pulsed: pulse duration = 300 ms, duty cycle = 1% 
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BSX39 


DC current gain 





SILICON PLANAR NPN 


BSX45 

BSX46 


MEDIUM POWER AMPLIFIERS 

The BSX 45 and BSX 46 are silicon planar epitaxial NPN transistors in JedecTO-39 metal 
case, intended for use in medium power general industrial applications. 


ABSOLUTE MAXIMUM RATINGS 

BSX 45 

BSX 46 

VcES 

Collector-emitter voltage ( V BE = 0) 

80 V 

100 V 

VcEO 

Collector-emitter voltage (l B = 0) 

.40 V_ ! 

60 V 

Vebo 

Emitter-base voltage (l c =0) 

7 V 


Collector current 

1 A 

1 B 

Base current 

0.2 A 

Ptot 

Total power dissipation at < 25°C 

5 W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA Dimensions in mm 
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BSX45 

BSX46 


THERMAL DATA 


max 35 °C/W 
max 200 °C/W 


Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

•ces 

Collector cutoff 

V ce =60V 



1 

30 

nA 

current (V BE = 0) 

V CE = 60V 

T amb = 150°C 


1 

10 

juA 

1 CEX 

Collector cutoff 
current (V BE = -0.2V) 

V CE = 60V 

T a mb = 100°C 

50 

jJLA 

1 EBO 

Emitter cutoff 
current (l c = 0) 

V eb =5V 

10 

nA 

V(BR)CES 

Collector-emitter 
breakdown voltage 

l c = 100 AiA 

for BSX 45 

80 



V 


<v BE =0) 


for BSX 46 

100 



V 

VcEO(sus)* 

Collector-emitter 
sustaining voltage 

1 c — 10 mA 

for BSX 45 

40 



V 


(l B =0) 


for BSX 46 

60 



V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

(l c — 0) 

l E = 100 juA 

7 

V 

^CE (sat) * 

Collector-emitter 

l c = 1 A 

l B = 0.1 A 


0.7 

1 

V 

saturation voltage 

l c = 500 mA 

l B = 25 mA 


0.5 

0.9 

V 

< 

CD 

m 

Base-emitter voltage 

l c =0.1 A 

V CE =1V 



1 

V 



l c = 0.5A 

V CE =1V 

0.75 


1.5 

V 


* 

l c = 1A 

V CE =1V 


1.3 

2 

V 

I'Ve 

DC current gain 

l c =0.1 mA 

V CE =1V 

Gr. 6 

10 

28 






Gr. 10 

15 

40 


— 




Gr. 16 

25 

90 


— 


* 

1 c = 1 00 mA 

V CE =1V 

Gr. 6 

40 

63 

100 





Gr. 10 

63 

100 

160 

— 




Gr. 16 

100 

160 

250 

— 


* 

1 c = 500 mA 

V CE~ *1 V 

Gr. 6 

15 

25 






Gr. 10 

25 

40 


— 




Gr. 16 

35 

60 


— 


* 

lc =1A 

v CE = IV 

Gr. 6 


15 






Gr. 10 


20 


— 




Gr. 16 


30 


- 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

f T Transition frequency 

l c = 50 mA V CE = 1 0V 
f = 20 MHz 

50 

MHz 

C EBO Emitter-base 

capacitance 

l c =0 V EB = 0.5V 

f = 1 MHz 

80 


C CBO Collector-base 

capacitance 

l E =0 V CB =10V 

f = 1 MHz 

for BSX 45 
for BSX 46 

25 

20 

LL LL 
CL CL 

NF Noise figure 

1 c = 1 00 jUA V CE =10V 

R g = Ik si f = 1 kHz 

3.5 

dB 

t on Turn-on time 

l c = 100 mA V cc = 20V 
Ib!= 5 mA 

200 

ns 

t off Turn-off time 

l c = 100 mA V cc = 20V 

1 Bi — “I 62“ ^ 

850 

ns 

* Pulsed: pulse duration = 300 (is, duty cycle = 1% 


& -1868 


fe^kl 


•^REPETITIVE PULSE 


DUTY CYCLE = 1°/ 


massl 

■1 









BSX45 

BSX46 


Collector-emitter saturation voltage 



2 2 tee 2 tts 


1 K) X) 1 l c (mA) 


DC current gain 



2 466 2 468 2 468 2 468 


10- 1 1 10 10 2 I c (mA) 


Base-emitter saturation voltage 



1 10 K ) 2 I c (mA) 


Transition frequency 
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SILICON PLANAR NPN 


BSX93 


HIGH-FREQUENCY SATURATED SWITCH 

The BSX93 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed specifically for high-speed saturated switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

40 

V 

VcES 

Collector-emitter voltage (V BE = 0) 

40 

V 

VcEO 

Collector-emitter voltage (l B — 0) 

15 

V 

Vebo 

Emitter-base voltage (l c =0) 

5 

V 


Collector current 

150 

mA 

^ CM 

Collector peak current (t = 10 JJs) 

500 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T case <25°C 

1 

W 

T$tg ' Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 



(sim. to TO-18) 
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BSX93 


THERMAL DATA 


^th j-case 

, 

Thermal resistance junction-case 

max 

175 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 cbo Collector cutoff 

current (l E = 0) 

V CB = 20V 

V CB = 20V T amb = 150°C 

0.1 0.2 
10 70 

A* A 
JUA 

V (B r)cbo Collector-base 

breakdown voltage 

(l E = 0) 

l c = 10 juA 

40 

V 

V( B r)ces Collector-emitter 
breakdown voltage 
(V be =0) 

l c = 10 juA 

40 

V 

Vceo(sus)* Collector-emitter 
sustaining voltage 

d B =o» 

l c = 1 0 mA 

15 

V 

V (B r)ebo Emitter-base 

breakdown voltage 

0c = 0) 

l E = lOjuA 

5 

V 

V ce (sat) * Collector-emitter 
saturation voltage 

l c = 10 mA l B = 1 mA 

0.15 0.2 

V 

V B e Base-emitter voltage 

l c = 10 mA V CE = IV 

0.7 

V 

V be (sat) * Base-emitter 

saturation voltage 

l c = 10 mA l B = 1 mA 

0.72 0.75 0.85 

V 

h FE * DC current gain 

l c = 10 mA V CE = IV 
l c = 100 mA V CE = IV 
l c = 10 mA V CE = IV 

T a mb = “55°C 

40 80 120 

20 70 

20 40 

: 

f T Transition frequency 

l c — 1 0 mA V CE =10V 
f =100 MHz 

400 650 

MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

Emitter-base 

capacitance 

! 

I c =o 
f = 1 MHz 

V EB = 0.5V 

3.8 

6 

PF 

Collector-base 

capacitance 

l E = 0 
f = 1 MHz 

V cb =5V 

2.5 

4 

pF 

Storage time 

l c = 10 mA 

*B1 = _ 1 B2“ 

> 

O 

il 

> 8 1 

o 

6 

13 

ns 

Turn-on time 

l c = 1 0 mA 
l B1 = 3 mA 

V CC =3V 

9 

12 

ns 

Turn-off time 

1 c — 10 mA 
^ m A 

V CC =3V 
l B2 = -1.5 mA 

13 

18 

ns 


Pulsed: pulse duration = 300 fJts, duty cycle = 1% 


DC current gain 


Collector-emitter saturation voltage 


h FE 

j 


OIL 



v< 

:e : 

= 1V 

120 

- 

- 

n 

I 




rat 




lI 

nr 




: i_ 

r 




r 


c n 




ml 

OU 




It 



** 

Pf' 


40 







- 

-r' 

fjjt 5 

2o 

— 


T 

j"Ht t ■" 

;,i, 

n 



, 

0L 


II 

rr 

4 

19 

L. 

!b=125 #l 

At* 

c 

si 

“-■] 

ra 

L .. . 

ra 

25*' 

c 








4 

in 



v CE(sat)[HI-[ [.111 
(V) I C = 10I 




10* r c (mA) 


4 6 8 2 4 6 8 2 

1 10 


10 -' 


10 


10- 1 


10 2 










SILICON PLANAR NPN 


BSY51 

BSY52 


PRELIMINARY DATA if 

GENERAL PURPOSE AMPLIFIERS | 

The BSY 51 and BSY 52 are silicon planar epitaxial NPN transistors in Jedec TO-39 metal f 

case, intended for use in high performance amplifier, oscillator and switching circuits. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

60 

V 

VcEO 

Collector-emitter voltage (l B — 0) 

25 

V 

Vebo 

Emitter-base voltage (l c = 0) 

5 

V 


Collector current 

500 

mA 

Ptot 

Total power dissipation at T amb = 25°C 

0.8 

W 


T = 95°r 

1 case ^ 

3 

W 

T S tg» Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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BSY51 

BSY52 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

58 

°c/w 

Rth j-amb 

Thermal resistance junction-ambient 

max 

220 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb — 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

IcBO 

Collector cutoff current 

V CB = 30V 




100 

nA 

o 

II 

u 

V CB = 30V 

T am b=150°C 



100 

jiiA 

Iebo 

Emitter cutoff current 

0c=0) 

V EB = 3V 

50 

nA 

V CE(sat)* 

Collector-emitter 

saturation-voltage 

l c = 150 mA 

l B = 15 mA 


0.15 

0.8 

V 

V BE(sat)* 

Base-emitter saturation 
voltage 

l c = 150 mA 

l B = 1 5 mA 


0.95 

1.2 

V 

h FE* 

DC current gain 

for BSY 51 








1 q — 1 mA 

Vpf— iov 


50 


— 



l c = 10 mA 

v CE = iov 

30 

75 


- 



l c = 150 mA 

V CE = 10V 

40 


120 

— 



l c = 500 mA 
for BSY 52 

V CE = 10V 


15 


— 



l c = 1 mA 

V c E= 10V 


100 


— 



l c = 10 mA 

V CE =10V 

70 

135 


— 



l c = 150 mA 

Vce= 10V 

100 


300 

— 



l c = 500 mA 

V CE =10V 


25 


— 

f T 

Transition frequency 

l c = 50 mA 
f = 50 MHz 

V CE =10V 

100 

MHz 

CcBO 

Collector-base 

i E — o 

v CB =iov 






capacitance 

f = 1 MHz 



10 


PF 

Cebo 

Emitter-base 

l c = 0 

V EB = 0.5V 






capacitance 

f = 1 MHz 



23 


PF 

NF 

Noise figure 

\ c = 0.3 mA 

V CE =10V 







R g = 1 .5 kn f= 

=30Hz to 15kHz 


6 


dB 
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BSY51 

BSY52 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

hfe 

Small signal current 

l c = 1 mA 

V CE = 10V 





gain 

f = 1 kHz 

for BSY 51 

30 

100 





for BSY 52 

50 

200 

- 

^ie 

Input impedance 

l c = 1 mA 

V CE “ 10V 






f = 1 kHz 

for BSY 51 

0.8 

4.5 

ktt 




for BSY 52 

1 

8 

k si 

hre 

Reverse voltage ratio 

: 1 rnA 

V CE “ 10V 






f ■ kHz 


3- 

•10“ 4 

- 

^oe 

Output admittance 

l c = 1 mA 

V CE = 10V 






f = 1 kHz 

for BSY 51 

3.5 

13 

MS 




for BSY 52 

4.5 

15 

MS 


Pulsed: pulse duration = 300 jis, duty cycle = 1% 


DC normalized current gain 
(for BSY 51 only) 




DC normalized current gain 
(for BSY 52 only) 



NORMALIZATION 


T a mb = Z5^V CE= X)vi 



10' 1 I 


10 10* lr (rn A) 


K)- 1 1 10 10 2 lr (mA) 
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SILICON PLANAR NPN 


BSY53 

BSY54 


PRELIMINARY DATA 


GENERAL PURPOSE AMPLIFIERS 

The BSY 53 and BSY 54 are silicon planar epitaxial NPN transistors in JedecTO-39 metal 
case, intended for use in general purpose amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

75 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

30 

V 

Vebo 

Emitter-base voltage (l E = 0) 

7 

V 

lc 

Collector current 

750 

mA 

Ptot 

Total power dissipation at T amb = 25°C 

0.8 

W 


at T cas e 25 C 

3 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BSY 53 
BSY54 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 


max 

58 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 


max 

220 

°c/w 

ELECTRICAL CHARACTERISTICS <T amb = 

25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

'CBO 

Collector cutoff current 

V CB = 60V 




10 

nA 


Oe=0) 

V CB = 60V 

T amb =150°C 



10 

/iA 

*EBO 

Emitter cutoff current 

0c=0) 

V EB = 5V 

10 

nA 

VcE(sat)* 

Collector-emitter 

l c = 1 50 mA 

l B = 15 mA 


0.15 

0.6 

V 

saturation-voltage 

l c = 500 mA 

l B =50mA 


0.5 

1.2 

V 

V BE (sat) 

Base-emitter saturation 
voltage 

l c = 150 mA 

l B = 15 mA 


0.95 

1.2 

V 

h FE 

DC current gain 

for BSY 53 








l c = 0.1 mA 

v CE = iov 

20 

40 


— 



l c = 1 mA 

v rF — iov 


50 


— 


* 

l c = 10 mA 

V C E=10V 

35 

65 


— 


* 

\ c = 1 50 mA 

V CE =10V 

40 


120 

— 


* 

l c = 500 mA 
for BSY 54 

V C e~ 10V 

20 

35 


— 



l c = 0.01 mA 

V CE =10V 

20 

55 


— 



l c = 0.1 mA 

V C E“ 10V 

35 

80 


— 



l c = 1 mA 

v CE = iov 


100 


— 


* 

l c = 10 mA 

V CE = 10V 

80 

135 


— 


* 

l c = 150 mA 

V CE = 10V 

100 


300 

— 


* 

l c = 500 mA 

v CE = 10V 

40 

60 


- 

fr 

Transition frequency 

l c = 50 mA 
f = 50 MHz 

V CE =10V 

100 

MHz 

CcBO 

Collector-base 

l E =0 

V CB =10V 






capacitance 

f = 1 MHz 


10 


PF 

Cebo 

Emitter-base 

i c =o 

V EB = 0.5V 






capacitance 

f = 1 MHz 



23 


PF 

NF 

Noise figure 

l c = 0.3 mA 

< 

o 

m 

II 

o 

< 







R g — “ 1 .5 kn f= 

=30Hz to 15kHz 


3 

8 

dB 


* Pulsed: pulse duration = 300 /is, duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS (continued) 


BSY53 

BSY54 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

hfe 

Small signal current 

l c — 1 mA 

< 

o 

m 

II 

o 

< 





gain 

f = 1 kHz 

for BSY 53 

30 

100 





for BSY 54 

50 

250 

- 

hie 

Input admittance 

l c = 1 mA 

V CE = 10V 






f = 1 kHz 

for BSY 53 

0.8 

4.5 





for BSY 54 

1.6 

9 

ksi 

hre 

Reverse voltage ratio 

l c = 1 mA 
f = 1 kHz 

V CE = 10V 

3- 

10-4 

- 

^oe 

Output admittance 

l c = 1 mA 

V CE =10V 






f= 1 kHz 

for BSY 53 

3.5 

10 

AS 




for BSY 54 

4.5 

12.5 

MS 


DC normalized current gain 



10' 1 1 10 10 2 I c (mA) 


DC normalized current gain 
(for BSY 54 only) 



1 
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Collector-emitter saturation voltage 


NF vs. collector current 


G-3210 








SILICON PLANAR NPN 


BSY55 

BSY56 


PRELIMINARY DATA 


GENERAL PURPOSE AMPLIFIERS 

The BSY 55 and BSY 56 are silicon planar epitaxjal NPN transistors in JedecTO-39 metal 
case, intended for use in high performance amplifier, oscillator and switching circuits. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

120 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

80 

V 

Vebo 

Emitter-base voltage (l E = 0) 

7 

V 

lc 

Collector-current 

500 

mA 

Ptot 

Total power dissipation at Tgmb^ 25°C 

0.8 

W 


at T case = 25° C 

3 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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BSY55 

BSY 56 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

58 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

220 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

•CBO 

Collector cutoff current 

V cb =90V 




10 

nA 


Ue=0) 

V cb =90V 

T amb =150°C 



10 

JUA 

•ebo 

Emitter cutoff current 

dc=0) 

V eb =5V 

10 

nA 

^CE (sat) * 

Collector-emitter 

saturation-voltage 

l c = 150 mA 

l B — 15 mA 


0.2 

0.6 

V 

VeE(sat) * 

Base-emitter saturation 
voltage 

l c = 150 mA 

l B = 15 mA 


1 

1.3 

V 

h FE 

DC current gain 

for BSY 55 








1 q — - 0. 1 m A 

V CE =10V 

20 

50 


- 



l c = 1 mA 

V CE = 10V 


60 


- 


* 

l c — 10 mA 

V CE = 10V 

35 

65 


— 


* 

l c = 1 50 mA 

v CE = 10V 

40 


120 

— 


* 

l c = 500 mA 
for BSY 56 

V CE — 10V 


20 


— 



l c = 0.1 mA 

V CE ~ 10V 

35 

100 


- 



l c = 1 mA 

Vce= 10V 


125 


- 


* 

1 c = 1 0 mA 

V CE = 10V 

75 

180 


- 


* 

l c = 1 50 mA 

V CE ~ 10V 

100 


300 

— 


* 

l c = 500 mA 

V CE = 10V 


35 


- 

fr 

Transition frequency 

l c = 50 mA 
f = 50 MHz 

V CE ~ 10V 

100 

MHz 

C CBO 

Collector-base 

i E — o 

V CB =10V 






capacitance 

f = 1 MHz 



10 


PF 

Cebo 

Emitter-base 

l c =0 

V EB = 0.5V 






capacitance 

f = 1 MHz 



23 


PF 

NF 

Noise figure 

l c = 0.3 mA 

v CE =iov 







R g — — 1.5 kn f= 

=30Hz to 15kHz 


6 


dB 


* Pulsed: pulse duration = 300 jus, duty cycle = 1%. 
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BSY55 

BSY56 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

hfe 

Small signal current 

l c = 1 mA 

V CE = 10V 





gain 

f = 1 kHz 

for BSY 55 

30 

150 





for BSY 56 

60 

250 

- 

h ie 

Input impedance 

l c = 1 mA 

V CE = 10V 






f = 1 kHz 

for BSY 55 

0.8 

5 

k n 




for BSY 56 

1.6 

9 

kn 

hre 

Reverse voltage ratio 

l c = 1 mA 
f = 1 kHz 

V C E= 10V 

3‘ 

•10' 4 

— 

hoe 

Output admittance 

l c = 1 mA 

V CE ~ 10V 






| f = 1 kHz 

for BSY 55 

2 

7 

MS 




for BSY 56 

3 

10 

MS 


DC normalized current gain 
(for BSY 55 only) 


DC normalized current gain 
(for BSY 56 only) 


Famb=150*d> 


Tamb =150*C 


NORMALIZATION 1 
h F£ =1at I c = 150 mA 1 
' W = 25XV CE =10V- 


mmmm 


NORMALIZATION 


hp E =lat l c =150mA 


Tamb=25^ V CE 




10 2 Ir (mA) 


10 2 I/- (mA) 










Base-emitter saturation voltage 



Power rating chart 

G - 3206 








SILICON PLANAR NPN 


2N709 
2N 3010 


ULTRA HIGH-SPEED SATURATED SWITCHES 

The 2N 709 and 2N 3010 are silicon planar epitaxial NPN transistors in Jedec TO-18 
metal case. 

They are designed for switching applications up to 50 mA. 


ABSOLUTE MAXIMUM RATINGS 

2N 709 

2N3010 

VcBO 

Collector-base voltage (l E = 0) 

15 V 

15 V 

VcES 

Collector-emitter voltage {\Z B e = 0) 

- 

11 V 

VcEO 

Collector-emitter voltage (l B =0) 

. 6 V 

6 V 

Vebo 

Emitter-base voltage (l c =0) 

4 V 


Collector current 

50 mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.3 W 


at T^ < 100°C 

0.5 W 

T stg, Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 
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2N709 
2N 3010 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

200 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

583 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^ cbo Collector cutoff 

current (l E = 0) 

(for 2N 709 only) 

V CB = 5V 

V C b= 5V T amb = 125°C 

50 

5 

T: s 
>> 

l CES Collector cutoff 

current (V BE = 0) 

(for 2N 3010 only) 

V CE = 5V 

V C e= 5V T amb = 85°C 

100 

5 

> > 

V (b r)cbo Collector-base 

breakdown voltage 

d E =0) 

l c = 10jUA 

15 

V 

V( B r)ces Collector-emitter 
breakdown voltage 
(V be~ 0) 

(for 2I\I 3010 only) 

l c = 10 jUA 

11 

V 

V ceo (sus)* Collector-emitter 
sustaining voltage 

0b = 0) 

l c — 1 0 mA 

6 

V 

V (br)ebo Emitter-base 

breakdown voltage 
dc=0) 

l E = 10jUA 

4 

V 

^ce (sat) * Collector-emitter 
saturation voltage 

for 2N 709 

l c =3mA l B = 0. 1 5 mA 

for 2N 3010 

l c = 1 mA 1 B =0.1 mA 

l c = 10 mA 1 B — 1 mA 
l c = 30 mA l B = 3mA 

0.3 

0.25 

0.25 

0.38 

V 

V 

V 

V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 


Min. Typ. Max. Uni 


V be (sat)* Base-emitter 

saturation voltage 


DC current gain 


for 2N 709 

l c = 3 mA 
for 2 N 3010 
l c = 1 mA 
l c = 1 0 mA 
I c — 30 mA 

for 2 N 709 

I q — 10mA 
l c = 30 mA 
l c = 1 0 mA 
T amb= -55°C 
for 2N 3010 
I q — 1 m A 
l c = 10 mA 
l c = 30 mA 


Transition frequency 


t of f Turn-off time 


= 0.15 mA 

0.7 

0.85 

= 0.1 mA 

0.68 

0.85 

= 1 mA 

0.75 

0.95 

j = 3 mA 


1.3 

ce=0.5V 

20 

120 


V ce~ IV 
V CE =0.5V 


V CE = 0.4V 
V CE = 0.4V 


V CE =4V f= 100 MHz 
l c = 5 mA for 2N 709 600 

I c = 1 0 mA for 2N 3010 600 


Emitter-base 

lc ~~ 

0 

Veb~ 

0.5V 

capacitance 

f = 1 

MHz 


Collector-base 

1 E = 

0 

V C B ~ 

5V 

capacitance 

f = 1 

MHz 


Storage time 

lc = 

5 mA 

V cc= 

3V 


1 B1 

"I B2~ 

5 mA 


Turn-on time 

lc = 

1 0 mA 

v cc~ 

IV 


1 B1 = 

2 mA 





for 2N 

1 709 




for 2N 

3010 


c — 1 0 mA V CC =1V 

Bi ~ “I B2 = *1 m A 


for 2N 709 
for 2N 3010 


1 5 ns 
12 ns 


15 ns 
12 ns 


Pulsed: pulse duration = 300 jus, duty cycle = 1% 



2N 718ft 

2** 956 SILICON PLANAR NPN 


AMPLIFIERS AND SWITCHES 

The 2N 718A and 2N 956 are silicon planar epitaxial NPN transistors in Jedec TO-18 
metal case, intended for high-speed switching and amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

75 

V 

VqER 

Collector-emitter voltage (R BE < 10^) 

50 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 


Collector current 

1 

A 

Ptot 

Total power dissipation at T amb < 25°C 

0.5 

W 


at T^^ < 25°C 

1.8 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N718A 

2N956 


THERMAL DATA 



Rth j-case 

Thermal resistance junction-case 

max 97 

°c/w 

^th i-amb 

Thermal resistance junction-ambient 

max 350 

°c/w 


ELECTRICAL CHARACTERISTICS (T a m6 = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

^ CBO 

Collector cutoff 

V cb =60V 




10 

nA 


current (l E =0) 

V cb =60V 

T amb =150°C 



10 

ma 

* EBO 

Emitter cutoff 
current (Iq^ 0) 

V eb =5V 

for 2N718A 



10 

nA 




for 2N 956 



5 

nA 

V(BR)CBO 

Collector-base 

l c = 100 juA 


75 



V 

breakdown voltage 
(l E =0) 








^CER (sus)* 

Collector-emitter 
sustaining voltage 
( R be^ 1 On ) 

l c = 1 0 mA 

50 

V 

V (BR)EBO 

Emitter-base 
breakdown voltage 

<l c =0) 

l E = 100 jUA 

7 

V 

V CE(sat)* 

Collector-emitter 
saturation voltage 

1 c = 1 50 mA 

1 B — 1 5 mA 


0.24 

1.5 

V 

V BE (sat)* 

Base-emitter 
saturation voltage 

l c =150 mA 

1 B — 1 5 mA 


1 

1.3 

V 

h F E 

DC current gain 

for 2N 71 8A 








l c = 0.1 mA 

V CE =10V 

20 



— 



! c = 1 0 mA 

Vc E = 10V 

35 



- 


* 

I c = 150 mA 

V CE = 10V 

40 


120 

— 


* 

l c = 500 mA 
l c = 1 0 mA 

V CE = 10V 
V CE =10V 

20 



— 



T a mb= -55°C 

for 2N 956 

20 



— 




l c = 0.01 mA 

V CE =10V 

20 



— 



l c = 0.1 mA 

V CE =10V 

35 



- 


229 




1 


2N 71 

2 


ELECTRICAL CHARACTERISTICS (continued) 

Parameter Testcondit 

h FE DC current gain for 2N 956 


Small signal current 
gain 


Transition frequency 


Emitter-base 

capacitance 

Collector-base 

capacitance 

Noise figure 


Input impedance 


Reverse voltage ratio 


h ob Output admittance f= 1 kHz 

l c = 1 mA 
I c = 5 mA 

* Pulsed: pulse duration = 300 jus, duty cycle = 1% 


Test conditions 

Min. 

Typ. Max. 

for 2N 956 




l c = 1 0 mA 

V^ 10V 

75 


l c = 1 50 mA 

V CE =10V 

100 

300 

l c = 500 mA 

V CE = 10V 

40 


l c = 10 mA 

V C E= 10V 



Tamb= -55°C 


35 


for 2N 718A 




1 c = 1 mA 

V CE = 5V 

30 

100 

l c = 5 mA 

V CE =10V 

35 

150 

for 2N 956 




l c = 1 mA 

V CE = 5V 

50 

200 

l c = 5 mA 

V CE = 10V 

70 

300 

l c = 50 mA 

V CE =10V 



f = 20 MHz 





for 2N 71 8A 

60 

300 


for 2N 956 

70 

300 

l c =0 

V eb =0.5V 



f = 1 MHz 



20 80 

l E =0 

V CB = 10V 



f = 1 MHz 



4 25 

1 q — 300 /i A 

V CE” 10V 



f = 1 kHz 





for 2N 71 8A 


12 


for 2N 956 


8 

f = 1 kHz 




l c = 1 mA 

V cb =5V 

24 

34 

l c = 5 mA 

v cb =iov 

4 

8 

f = 1 kHz 




for 2N 718A 




l c — 1 mA 

< 

O 

DO 

II 

CJ1 

< 


3x1 0‘ 4 

l c = 5 mA 

V CB =10V 


3x1 0' 4 

for 2N 956 




l c = 1 mA 

V cb =5V 


5x1 0' 4 

l c = 5 mA 

V CB =10V 


5x1 0' 4 

f= 1 kHz 




l c = 1 mA 

V cb =5V 

0.1 

0.5 

1 c = 5 mA 

V CB =10V 

0.1 

1 






SILICON PLANAR NPN 


2N914 


SATURATED LOGIC SWITCH AND VHF AMPLIFIER 

The 2N 914 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. 
It is primarily a universal switch but it is also an excellent high speed, high gain logic and 
memory driver at collector currents up to 500 mA. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

40 

V 

VcER 

Collector-emitter voltage ( R BE < 10 a ) 

20 

V 

VcEO 

Collector-emitter voltage (l B ~ 0) 

15 

V 

Vebo 

Emitter-base voltage (l c =0) 

5 

V 


Collector current 

500 

mA 

P tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T ease < 25°C 

1.2 

W 


at T^e <100°C 

0.68 

W 

Tag, Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



(sim. to TO-18) 
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2N914 


THERMAL DATA 



^th j-case 

Thermal resistance junction-case 

max 146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb — 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 cbo Collector cutoff 

current (l E =0) 

V CB = 20V 

V cb = 20V T amb = 150°C 

25 

15 

T: ^ 

> > 

1 cex Collector cutoff 

current (V BE = -0.25V) 

V ce = 20V T amb =125°C 

10 

[lA 

1 ebo Emitter cutoff 

current (l c = 0) 

V eb =4V 

100 

nA 

^(brjcbo Collector-base 

breakdown voltage 

d E = 0) 

l c = 1 MA 

40 

V 

V cer (sus)* Collector-emitter 
sustaining voltage 
( R ee ^ 1 Ofi ) 

l c = 10 mA 

20 

V 

V ceo (sus) * Collector-emitter 
sustaining voltage 

d B =0) 

l c = 10 mA 

15 

V 
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ELECTRICAL CHARACTERISTICS (continued) 




I 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

V (BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 

l E = 10/iA 

5 

V 

V CE(sat)* 

Collector-emitter 
saturation voltage 

l c = 20 mA 

l B = 2 mA 


0.2 

0.25 

V 



Iq — 200 mA 

1 0 — 20 m A 


0.4 

0.7 

V 

^BE (sat) 

Base-emitter 
saturation voltage 

l c = 10 mA 

l B = 1 mA 

0.7 

0.74 

0.8 

V 

h FE * 

DC current gain 

l c = 10mA 

V CE = IV 

30 

55 

120 

_ 



l c = 500 mA 

V ce =5V 

10 

17 


- 



l c = 10 mA 
T amb = -55°C 

v ce =iv 

12 

28 


- 

fr 

Transition frequency 

l c = 20 mA 
f =100 MHz 

v CE = iov 

300 

370 


MHz 

^EBO 

Emitter-base 

capacitance 

l c =0 
f = 1 MHz 

V EB — 0.5V 

9 

pF 

^CBO 

Collector-base 

capacitance 

k = o 

f =1 MHz 

V CB =10V 


4.5 

6 

PF 

t s 

Storage time 

1 q — 20 m A 

V C c=5V 







1 bi — 1 B2 20 mA 


13 

20 

ns 

ton 

Turn-on time 

l c = 200 mA 

1 02 — 40 mA 

V CC =5V 


25 

40 

ns 

toff 

Turn-off time 

l c = 200 mA 

< 

o 

o 

II 

CJ1 

< 







1 02 — 40 m A 

1 02 — —20 mA 


25 

40 

ns 


Pulsed: pulse duration = 300 /is, duty cycle = 1% 














SILICON PLANAR NPN 


2N 930 


LOW-LEVEL, LOW-NOISE AMPLIFIER 

The 2N 930 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case, designed 
for use in high performance, low-level, low-noise amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

45 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

45 

V 

Vebo 

Emitter-base voltage (l c = 0) 

5 

V 

lc 

Collector current 

30 

mA 

Ptot 

Total power dissipation at T amb = 25°C 

0.3 

W 


T ca se = 25° C 

0.6 

W 

Tstg, T, 

Storage and junction temperature 

-55 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 



9/78 


236 




2N 930 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

292 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

583 

°c/w 


ELECTRICAL CHARACTERISTICS (T am b— 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 cbo Collector cutoff 

current (l E = 0) 

Vcb= 45V 

10 

nA 

•ces Collector cutoff 

current (V BE = 0) 

V CE = 45V 

V ce = 45V T amb =150°C 

10 

10 

nA 

/xA 

1 ceo Collector cutoff 

current (l B = 0) 

V CE = 5V 

2 

nA 

l EBO Emitter cutoff current 

dc= 0) 

V EB = 5V 

10 

nA 

V ceo(sus) * Collector-emitter 
sustaining voltage 

(l B =0) 

1 q — 10 m A 

45 

V 

V (br)ebo Emitter-base 

breakdown voltage 
dc=0) 

l E = 10 nA 

5 

V 

VcE(sat)* Collector-emitter 
sustaining voltage 

l c =10mA I b = 0.5 mA 

1 

V 

V BE * Base-emitter voltage 

l c = 1 0 mA l B = 0.5 mA 

0.6 1 

V 

h FE * DC current gain 

l c = 10 jUA V CE ~ 5V 

, l c = 0.5 mA V CE ~ 5V 

l c — 10 mA V ce =5V 

l c =10MA V ce =5V 

T a mb= -55°C 

100 300 

150 

600 

20 

- 

h fe Small signal current 

gain 

l c =1mA V ce =5V 

f= 1 kHz 

150 600 

_ 

f T Transition frequency 

l c = 0.5 mA V ce =5V 

f = 30 MHz 

30 

MHz 

C C bo Collector-base 

capacitance 

l E =0 V cb =5V 

f = 1 MHz 

8 

PF 

NF Noise figure 

l c =10jLtA V ce =5V 

f = 1 kHz R g =10kn 

3 

[ dB 

h lb Input impedance 

l c =1mA V cb =5V 

f = 1 kHz 

25 32 

si 

h 0 b Output admittance 

1 

ns 

h rb Reverse voltage ratio 

6x10- 4 

- 


* Pulsed: pulse duration = 300 /is, duty cycle = 1%. 
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2N 1613 
2N1711 


SILICON PLANAR NPN 


SWITCHES AND UNIVERSAL AMPLIFIERS 

The 2N 1613 and 2N 1711 are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case. They are designed for use in high performance amplifier, oscillator and switching 
circuits. 

The 2N 1711 is also used to advantage in amplifiers where low noise is an important factor. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

75 

V 

VcER 

Collector-emitter voltage (R BE < 10 a) 

50 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 


Collector current 

500 

mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.8 

W 


at Tease < 25°C 

3 

W 


at Tease < 1 00°C 

1.7 

W 

^stg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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THERMAL DATA 


th j-case Thermal resistance junction-case 

thj-amb Thermal resistance junction-ambient 


max 58.3 °C/\ 
max 219 °C/^ 


ELECTRICAL CHARACTERISTICS (T amb - 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 

current (l E =0) 

V CB = 60 V 

V cb = 60V T amb = 150^ 

0.3 10 

0.4 10 

nA 

A 

l EBO Emitter cutoff current 

Uc=0) 

V eb = 5V 

for 2N 1613 
for 2N 1711 

0.05 10 

0.05 5 

nA 

nA 


V(gRjcBO Collector-base 

breakdown voltage l c =0.1 mA 

V CE r (sus)* Collector-emitter 

sustaining voltage l c = 10 mA 

( R be ^ 1 0^2 1 

V(br)ebo Emitter-base 

breakdown voltage l E = 0.1 mA 

(l c =0> 

Vce (sat) * Collector-emitter 


saturation voltage 

l c = 150 mA l B = 15 mA 



for 2N 1613 

0.6 1.5 


for 2N 1711 

0.5 1.5 

Base-emitter 



saturation voltage 

l c = 150 mA l B = 15 mA 

0.95 1.3 

DC current gain 

for 2N 1613 



l c = 0.01mA V CE = 10V 

35 


l c = 0.1 mA V CE = 10V 

20 50 

* 

l c = 10 mA V CE = 10V 

35 80 

* 

l c = 150 mA V CE = 10V 

40 80 120 

* 

l c = 500 mA V CE = 10V 

20 55 

* 

l c = 10 mA V CE = 10V 




2N 1613 

2N 1711 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

h FE 

DC current gain 

for 2N 1711 

l c = 0.01 mA 

Vqe = 10V 

20 

60 





l c = 0.1 mA 

Vqe = 10V 

35 

80 


- 


* 

l c = 10 mA 

< 

o 

m 

II 

o 

< 

75 

130 


- 


* 

l c = 150 mA 

Vqh = 10V 

100 

130 

300 

- 


* 

l c = 500 mA 

V CE = 10V 

40 

75 


- 


* 

l c = 10 mA 

Jamb = -55°C 

V CE = 10V 

35 

65 


- 

hfe 

Small signal 
current gain 

for 2N 1613 
i c = 1 mA 
f = 1 kHz 

V CE = 5V 

30 

55 

100 




l c = 5 mA 
f = 1 kHz 

for 2N 1711 

V CE = 10V 

35 

70 

150 




= 1 mA 
f = 1 kHz 

V C E = 5V 

50 

115 

200 

_ 



l c = 5 mA 
f - 1 kHz 

V CE = 10V 

70 

135 

300 

- 

fx 

Transition frequency 

l c = 50 mA 

V CE = 10V 







f =20 MHz 

for 2N 1613 

60 

80 


MHz 




for 2N 1711 

70 

100 


MHz 

Cebo 

Emitter-base 

capacitance 

l c =0 
f = 1 MHz 

V EB =0.5V 


50 

80 

pF 

^CBO 

Collector-base 

capacitance 

l E =0 
f = 1 MHz 

V CB = 10V 


18 

25 

pF 

NF 

Noise figure 

l c = 0.3 mA 

V CE = 10V 







R g = 510 n 

f = 1 kHz 

for 2N 1613 


6 

12 

dB 




for 2N 1711 


3.5 

8 

dB 

hjb 

Input impedance 

l c = 1 mA 
f = 1 kHz 

V CB = 5V 

24 

27 

34 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Testcondit 

h ib Input impedance l c = 5 mA V CE 

f = 1 kHz 

h rb Reverse voltage ratio l c = 1 mA V CE 


Output admittance 


Input impedance 


Reverse voltage ratio 


Output admittance 


Test conditions 

Min. Typ. Max. 

Unit 

l c = 5 mA 

V CB = 10V 



f = 1 kHz 


4 6.3 8 

n 

Iq = 1 mA 

V CB = 5V 



f = 1 kHz 





for 2N 1613 

0.7x1 0 4 3x10‘ 4 

- 


for 2N 1711 

1.2x10 4 5x1 0 4 

— 

l c = 5 mA 

V CB = 10V 



f = 1 kHz 





for 2N 1613 

0.8x10‘ 4 3x10’ 4 

- 


for 2N 1711 

1.2x10 4 5x1 0’ 4 

- 

l c = 1 mA 

V CB = 5V 



f = 1 kHz 


0.1 0.16 0.5 

MS 

l c = 5 mA 

V CB = 5V 



f = 1 kHz 


0.1 0.19 1 

MS 

l c = 1 mA 

V CE = 5V 



f = 1 kHz 





for 2N 1613 

2.2 

kn 


for 2N 1711 

4.4 

kn 

l c = 1 mA 

V CE = 5V 



f = 1 kHz 





for 2N 1613 

3.6x1 O' 4 

- 


for 2N 1711 

7.3x1 O' 4 

— 

1 q — 1 m A 

V CE = 5V 



f = 1 kHz 





for 2N 1613 

12.5 

MS 


for 2N 1711 

23.8 

MS 


Pulsed: pulse duration = 300 jus, duty cycle = 1% 




SILICON PLANAR NPN 


2N 1893 


GENERAL PURPOSE HIGH-VOLTAGE TYPE 

The 2N 1893 is a silicon planar epitaxial NPN transistor in JedecTO-39 metal case, designed 
for use in high-performance amplifier, oscillator and switching circuits. 

It provides greater voltage swings in oscillator and amplifier circuits and more protection in 
inductive switching circuits due to its 120V collector-to-base voltage rating. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

120 

V 

V CER 

Collector-emitter voltage (Rbe < 1 0 12 ) 

100 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

80 

V 

V EBO 

Emitter-base voltage (l c =0) 

7 

V 


Collector current 

0.5 

A 

P tot 

Total power dissipation at T amb < 25°C 

0.8 

W 


at T^e < 25°C 

3 

W 


at Tease <100°C 

1.7 

W 

Tstg* Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 1893 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

58 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

219 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 

current (l E =0) 

< < 
o o 

00 00 

II II 

CO CO 

o o 
< < 

3 

cr 

II 

CJI 

o 

0 

o 

0.3 10 

1.5 15 

nA 

a<a 

1 ebo Emitter cutoff 

current (l c =0) 

V eb =5V 

10 

nA 

V (b R) cbo Collector-base 

breakdown voltage 

0 E = 0) 

l c = 100 jUA 

120 

V 

Vcer (sus) * Collector-emitter 
sustaining voltage 
( Rbe ^ 1 0 12 ) 

l c = 10 mA 

100 

V 

V ceo (sus)* Collector-emitter 
sustaining voltage 
Ob=0) 

l c = 10 mA 

80 

V 

V(br)ebo Emitter-base 

breakdown voltage 
dc=0) 

l E = 100 ijlA 

7 

V 

V ce (sat) * Collector-emitter 
saturation voltage 

l c = 50 mA l B = 5 mA 
l c = 150 mA l B = 15 mA 

1.2 

5 

V 

V 

Vbe (sat) * Base-emitter 

saturation voltage 

l c = 50 mA l B = 5 mA 
l c = 150 mA l B =15mA 

0.82 0.9 

0.96 1.3 

V 

V 

h FE DC current gain 

* 

* 

l c = 0.1 mA V CE = 10V 
l c = 10 mA V CE =10V 
l c = 150 mA V CE = 10V 
l c = 10 mA V CE =10V 
Tamb~ - 55°C 

20 50 

35 80 

40 80 120 

20 40 

- 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. Unit 


Small signal current 
gain 


l c = 1mA V CE = 5V 


f = 1 kHz 

30 70 

l c = 5 mA V CE = 10V 


f = 1 kHz 

45 85 

l c = 50mA V CE =10V 


f =20 MHz 

50 70 


Emitter-base 

capacitance 


l c =0 
f = 1 MHz 


Vfr- 0.5V 


55 85 pF 


Collector-base 

capacitance 


l E =0 

f = 1 MHz 


V rR = 10V 


13 15 pF 


Input impedance 

l c = 1 mA V CB = 5V 

f = 1 kHz 

l c =5mA V CB =10V 

f = 1 kHz 

20 27 30 

4 6.4 8 

a 

n 

Reverse voltage ratio 

l c = 1mA V CB = 5V 




f = 1 kHz 

0.5x10 4 1.25x10' 4 

- 


l c = 5 mA V CB = 10V 




f = 1 kHz 

0.6x10 4 1.5x10 4 

- 

Output admittance 

l c = 1mA V cb =5V 




f = 1 kHz 

0.12 0.5 

MS 


l c = 5 mA V CB =10V 




f = 1 kHz 

0.14 0.5 

MS 

Input impedance 

l c = 1 mA V CE = 5V 




f = 1 kHz 

2.8 

k a 

Reverse voltage ratio 

l c = 1 mA V CE = 5V 




f = 1 kHz 

3.5x10-4 

— 

Output admittance 

'c = 1 mA V CE = 5V 




f = 1 kHz 

11 

US 


Pulsed: pulse duration — 300 us, duty cycle = 1% 




SILICON PLANAR NPN 


2N 2218 
2N 2219 
2N 2221 
2N 2222 


HIGH-SPEED SWITCHES 

The 2N 2218, 2N 2219, 2N 2221 and 2N 2222 are silicon planar epitaxial NPN transistors in 
Jedec TO-39 (for 2N 2218 and 2N 2219) and in Jedec TO-18 (for 2N 2221 and 2N 2222) 
metal cases. They are designed for high-speed switching applications at collector currents up 
to 500 mA, and feature useful current gain over a wide range of collector current, low 
leakage currents and low saturation voltages. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

60 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

30 

V 

Vebo 

Emitter-base voltage (l c =0) 

5 

V 


Collector current 

0.8 

A 

^tot 

Total power dissipation at T amb < 25°C 

for 2N 2218 and 2N 2219 

0.8 

W 


for 2N 2221 and 2N 2222 

0.5 

W 


at T 03 ^ < 25°C 

for 2N 2218 and 2N 2219 

3 

W 


for 2N 2221 and 2N 2222 

1.8 

W 

Tstg 

Storage temperature 

-65 to 200 

°C 

Tj 

Junction temperature 

175 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 2218 
2N 2219 
2N 2221 
2N 2222 


THERMAL DATA 

2N 2218 
2N 2219 

2N 2221 
2N 2222 

^th j-case 

Thermal resistance junction-case 

max 

50 °C/W 

83.3 °C/W 

^th j-amb 

Thermal resistance junction-ambient 

max 

187.5 °C/W 

300 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

^ CBO 

Collector cutoff 
current (l E = 0) 

>> 
o o 

LO LO 

II II 

CD 03 

o o 
>> 

T amb = 1 50°C 

10 

10 

nA 

jUA 

^ EBO 

Emitter cutoff current 

0c=0) 

V EB 3V 

10 

nA 

V (BR)CBO 

Collector-base 
breakdown voltage 

d E =0) 

l c = 1 0 fiA 

60 

V 

^(BR)CEO 

Collector-emitter 
breakdown voltage 
(l B ~ 0) 

l c — 10 mA 

30 

V 

^(BR)EBO 

Emitter-base 
breakdown voltage 
(l c — 0) 

l E = 1 0 juA 

5 

V 

\/ * 
v CE (sat) 

Collector-emitter 
saturation voltage 

l c = 1 50 mA 
l c = 500 mA 

l B = 15 mA 
l B = 50 mA 

0.4 

1.6 

V 

V 

VeE(sat)* 

Base-emitter saturation 
voltage 

l c = 1 50 m A 
l c = 500 mA 

l B = 15 mA 
l B = 50 mA 

1.3 

2.6 

V 

V 

h FE 

DC current gain 

* 

* 

* 

* 

* 

for 2N 2218 and 2N 2221 

l c = 0.1mA V CE = 10V 
l c = 1 mA V CE =10V 

l c = 10 mA V CE = 10V 
l c = 150mA V CE = 10V 
l c = 500 mA V CE = 10V 
l c = 150 mA V CE = IV 
for 2 N 2219 and 2N 2222 
l c = 0.1mA V CE =10V 
l c =1mA V CE = 10V 

l c = 10 mA V CE =10V 

l c = 150 mA V CE =10V 
l c = 500 mA V CE = 10V 
l c = 150 mA V CE =1V 

20 

25 

35 

40 

20 

20 

35 

50 

75 

100 

30 

50 

120 

300 

- 

h 

Transition frequency 

l c = 20 mA 
f = 100 MHz 

V CE = 20V 

250 

MHz 

CcBO 

Collector-base 

capacitance 

l E =0 

f = 100 kHz 

V CB =10V 

8 

pF 

^e(hie) 

Real part of input 
impedance 

1 q — 20 m A 
f = 300 MHz 

V CE = 20V 

60 

a 


* Pulsed: pulse duration = 300 (is, duty cycle = 1% 
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SILICON PLANAR NPN 


2N 2218 A 
2N 2219 A 
2N 2221 A 
2N 2222A 


HIGH-SPEED SWITCHES 

The 2N 221 8 A, 2N 2219A, 2N 2221A and 2N 2222A are silicon planar epitaxial NPN tran- 
sistors in Jedec TO-39 (for 2N 221&A and 2N 2219A) and in Jedec TO-18 (for 2N 2221 A 
and 2N 2222A) metal cases. They are designed for high-speed switching applications at col- 
lector currents up to 500 mA, and feature useful current gain over a wide range of collector 
current, low leakage currents and low saturation voltages. 


ABSOLUTE MAXIMUM RATINGS 


^CBO 

Collector-base voltage (l E = 0) 

75 

VcEO 

Collector-emitter voltage (l B = 0) 

40 

Vebo 

Emitter-base voltage (l c = 0) 

6 


Collector current 

0.8 

Ptot 

Total power dissipation at T amb < 25°C 



for 2N 2218A and 2N 2219A 

0.8 


for 2N 2221 A and 2N 2222A 

0.5 


at T case < 25°C 

for 2N 2218A and 2N 2219A 

3 


for 2N 2221 A and 2N 2222A 

1.8 

Tstg 

Storage temperature 

-65 to 200 

h 

Junction temperature 

175 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case Collector connected to case 

.. 







z K v V V ' V .. .. 









2N 2218 ft 
2N 2219 A 
2N 2221 A 
2N 2222 A 


THERMAL DATA 

1 

. ... . . 1 

2N 2218A 

2N 2219A 

2N 2221 A 
2N 2222A 

^th j-case 
^th j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 

max 

50 °C/W 
187.5 °C/W 

83.3 °C/W 
300 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 
current (l E = 0) 


V CB = 60V 



10 

nA 




V CB = 60V 

Iamb = 150°C 


10 

JU a 

IcEX 

Collector cutoff 
current (V BE = -3V) 


V CE = 60V 

10 

nA 

Iebo 

Emitter cutoff 
current (l c =0) 


V EB = 3V 

10 

nA 

Ibex 

Base cutoff current 
(V BE = -3V) 


V CE = 60V 

20 

nA 

V(BR)CBO 

Collector-base 








breakdown voltage 

(l E = 0) 


l c = 10 jUA 


75 


V 

V(BR)CEO 

Collector-emitter 








breakdown voltage 

( 1 B “0) 


l c = 10 mA 


40 


V 

V(BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 


l E = 10/tA 

6 

V 

^CE (sat) * 

Collector-emitter 
saturation voltage 


l c = 1 50 mA 

l B = 1 5 mA 


0.3 

V 




l c = 500 mA 

l B =50 mA 


1 

V 

V BE(sat)* 

Base-emitter 
saturation voltage 


l c — 1 50 mA 

l B = 1 5 mA 

0.6 

1.2 

V 




l c = 500 mA 

l B = 50 mA 


2 

V 

^FE 

DC current gain 


for 2N 2218A and 2N 2221A 







l c = 0.1 mA 

V CE = 10V 

20 


— 




l c = 1 mA 

Vcjr = 10V 

25 


— 



* 

i c = 10 mA 

V CE = 10V 

35 


— 



* 

l c = 1 50 mA 

V CE = 10V 

40 

120 

— 



* 

l c = 500 mA 

V CE = 10V 

25 


- 



* 

l c = 150 mA 

V CE = IV 

20 


- 



* 

l c = 10 mA 
Tamb = ~55°C 

V CE = 10V 

15 


- 
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2M 2218 A 
2N 2219 A 

2N 2221 A 
2N 2222A 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. Unit 


DC current gain 


for 2N 221 9A and 2N 2222A 


^ = 

0.1 

mA 

V CE = 

- 10V 

I = 

1 

mA 

V C E = 

= 10V 

I = 

10 

mA 

V C E = 

= 10V 

I = 

150 

mA 

V C E = 

= 10V 

I = 

500 

mA 

V CE = 

= 10V 

£ = 

150 

mA 

V C E = 

= IV 

^ = 

10 

mA 

V C E = 

= 10V 

amb 

= _ 

55°C 



Small signal 
current gain 


Transition frequency 


l c = 1mA V CE = 10V 
f = 1 kHz 

for 2N 2218A and 2N 2221A 30 
for 2N 221 9A and 2N 2222A 50 

l c = 10mA V CE = 10V 
f = 1 kHz 

for 2N 2218A and 2N 2221A 50 
for 2N 221 9A and 2N 2222A 75 

l c = 20 mA V CE = 20V 
f =100 MHz 

for 2N 2218A and 2N 2221A 250 
for 2N 2219A and 2N 2222A 300 


150 - 

300 - 


300 - 

375 - 


C E bo Emitter-base 

capacitance 

l c =0 V EB = 0.5V 

f = 100 kHz 

25 

pF 

C CBO Collector-base 

capacitance 

l E =0 v CB = 10V 

f = 100 kHz 

8 

pF 

R e ( hje ) Real part of input 

impedance 

l c = 20 mA V CE = 20V 
f =300 MHz 

60 

a 

NF Noise figure 

l c = 100 jUA V CF =0V 

R g = 1 ka f = 1 kHz 

4 

dB 

hje** Input impedance 

l c = 1mA V CE = 10V 




for 2N 2218A and 2N 2221A 1 3.5 n 

for 2N 2219A and 2N 2222A 2 8 si 

l c — 10 mA V CE = 10V 

for 2N 2218A and 2N 2221A 0.2 1 n 

for 2N 221 9A and 2N 2222A 0.25 1.25 n 




2N 2218 A 
2N 2219 A 
2N 2221A 
2N 2222A 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

Reverse voltage ratio 

l c = 1 mA V CE = 10V 

for 2N 2218A and 2N 2221A 


5x 1 0' 4 



for 2N 2219A and 2N 2222A 


8x1 0’ 4 

- 


l c = 10mA V CE = 10V 

for 2N 2218A and 2 N 2221A 


2.5x1 O' 4 



for 2N 221 9A and 2N 2222A 


4x1 O' 4 

- 

Output admittance 

l c = 1 mA V CE = 10V 

for 2N 2218A and 2N 2221A 

3 

15 

MS 


for 2 N 2219A and 2N 2222A 

5 

35 

MS 


l c — 1 0 mA V CE = 10V 




for 2N 2218A and 2N 2221A 

10 

100 

MS 


for 2N 221 9A and 2N 2222A 

25 

200 

MS 

Delay time 

l c = 150 mA V cc = 30V 
l B i = 15 mA V BE = -0.5V 

10 

ns 

Rise time 

l c = 150 mA V cc = 30V 

I B1 - 15 mA V BE = -0.5V 

25 

ns 

Storage time 

l c = 150 mA V cc = 30V 

1 b i 1 B2 — mA 

225 

ns 

Fall time 

l c = 150mA V cc = 30V 

1 bi ” “1 B2 = 15 mA 

60 

ns 

Feedback time 
constant 

l c - 20 mA V CE = 20V 




|f = 31.8 MHz 

Pulsed: pulse duration = 300 /Us, duty cycle = 1% 


150 ps 





SILICON PLANAR NPN 


2N 2369 


HIGH-FREQUENCY SATURATED SWITCH 

The 2N 2369 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed specifically for high-speed saturated switching applications at current levels from 
100 jUA to 100 mA. 


I 


t ; ¥ 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

40 

V 

V CES 

Collector-emitter voltage ( V BE = 0) 

40 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

15 

V 

Vebo 

Emitter-base voltage (l c =0) 

4.5 

V 

IcM 

Collector peak current (t = 10 /is) 

0.5 

A 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T^se < 25°C 

1.2 

W 


at Tease < 1 00°C 

0.68 

W 

Tstg> Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 



(sim. to TO-18) 
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CC DC 



Pa 


THERMAL DATA 

th j-case Thermal resistance junction-case 
th j-a mb Thermal resistance junction-ambient 


max 146 °C/V 
max 486 °C/\ 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

l CBO Collector cutoff 
current (l E = 0) 

V(br) cbo Collector-base 

breakdown voltage 

(l E = 0) 

V(br)ces Collector-emitter 
breakdown voltage 
(Vbe = 0) 

Vceo(sus)* Collector-emitter 
sustaining voltage 

(l B = 0) 

v (br)ebo Emitter-base 

breakdown voltage 

(l c = 0) 


Test conditions Min. Typ. Max. Unit 


V CB = 20V 

V CB — 20V T amb = 1 50° C 
I c = 10mA 

l c = 10juA 

l c = 10 mA 

l E = 10 MA 


0.4 /zA 
30 jLt A 


VcE(sat) * 

Collector-emitter 
saturation voltage 

l c = 1 0 mA l B — 1 mA 


0.2 

0.25 

V 

VsE(sat)* 

Base-emitter 
saturation voltage 

l c = 10 mA 1 B — 1 mA 

0.7 

0.75 

0.85 

V 

h FE * 

DC current gain 

l c = 10mA V CE = 1V 

40 


120 

_ 

l c = 100 mA V CE = 2 V 
l c = 10 mA V CE = IV 

20 







Lmh = -55°C 


Transition frequency 

l c = 10 mA V CE = 1 0V 
f = 100MHz 

500 650 

MHz 

Collector-base 

capacitance 

l E = 0 V CB = 5V 

f = 1 MHz 

2.5 4 

pF 

Storage time 

1 c = 1 0 mA V CC =10V 

1 b i ~ "1 B2 = 1 0mA 

6 13 

ns 

Turn-on time 

l c = 10mA V CC = 3V 

lBi = 3mA 

9 12 

ns 

Turn-off time 

l c = 10 mA V cc = 3V 

1 g 2 — 2 mA 1 B 2 = — 1.5mA 

13 18 

ns 


Pulsed: pulse duration = 300jUs, duty cycle = 1% 





SILICON PLANAR NPN 


2N 2369A 


HIGH-SPEED SATURATED SWITCH 

The 2N 2369A is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is 
designed specifically for high-speed saturated switching applications at current levels from 
100 jjlA to 100 mA. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

40 

V 

VcES 

Col lector -emitter voltage ( V BE = 0) 

40 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

15 

V 

Vebo 

Emitter-base voltage (l c =0) 

4.5 

V 

lc 

Collector current 

0.2 

A 

•cm 

Collector current (10 /xs pulse) 

0.5 

A 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T case < 25°C 

1.2 

W 


atT^e <100°C 

0.68 

W 

Tstg* Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



(sim. to TO-18) 
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2N 2369A 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

IcBO 

Collector cutoff 
current (l E =0) 

V CB = 20V T amb = 150°C 

30 

liA 

Ices 

Collector cutoff 
current (V BE = 0) 

V CE = 20V 

0.4 

/ xA 

V(BR)CBO 

Collector-base 







breakdown voltage 
(l E — 0) 

l c = 10 jUA 

40 



V 

V (BR)CES 

Collector-emitter 
breakdown voltage 
( V BE — 0) 

l c = 10 fiA 

40 

V 

V CEO(sus)* 

Collector-emitter 







sustaining voltage 

Ob=0) 

l c — 10 mA 

15 



V 

V (BR)EBO 

Emitter-base 
breakdown voltage 

(l c =0) 

l E = 10 jUA 

4.5 

V 

VcE(sat)* 

Collector-emitter 
saturation voltage 

l c = 10 mA l B = 1 mA 


0.14 

0.2 

V 



l c = 30 mA l B = 3 mA 


0.17 

0.25 

V 



l c = 100 mA l B = 10 mA 
l c = 10 mA l B = 1 mA 


0.28 

0.5 

V 



T amb = 125°C 


0.19 

0.3 

V 

V BE(sat)* 

Base-emitter 
saturation voltage 

l c = 10 mA l B = 1 mA 

0.7 

0.8 

0.85 

V 



l c = 30 mA l B = 3 mA 


0.9 

1.15 

V 



l c = 100 mA l B = 10mA 
l c — 10 mA l B = 1 mA 


1.1 

1.6 

V 



T amb ="55 to 1 25°C 

0.59 


1.02 

V 

h FE * 

DC current gain 

l c = 10 mA V CE = 0.35V 

40 

63 

120 

— 



l c = 10 mA V CE = IV 

40 

66 

120 

— 



l c = 30 mA V CE = 0.4V 

30 

71 


— 



l c = 100 mA V CE = IV 

20 



- 
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2N 2369A 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

DC current gain 

l c = 10 mA V CE = 0.35V 
T amb = -55°C 

20 50 

— 

Transition frequency 

l c = 10 mA V CE = 10V 
f = 100 MHz 

500 675 

MHz 

Collector- base 
capacitance 

l E =0 V CB = 5V 

f = 1 MHz 

2.3 4 

pF 

Storage time 

l c — 1 0 mA V CC = 10V 

1 bi ~ ~Ib 2 “10 mA 

6 13 

ns 

Turn-on time 

l c = 10mA V cc = 3V 

1 bi — 3mA 

9 12 

ns 

Turn-off time 

l c = 10 mA V CC = 3V 

1 g i = 3 mA 1 g2 = -1 -5 mA 

13 18 

ns 


Pulsed: pulse duration = 300 jds , duty cycle = 1% 


DC current gain 

1 |vce='sV 1 | I! HI 


icr 1 i io 


Collector-emitter saturation voltage 

G - 3141 


v CE(sat). HI I MIIIIL 

(V) I c = 10 I B 



« — / Tamb a2 5 0 Ca--55 0 C jlLl25 e C l_U_Ly 


10 2 I r frnA) IO' 1 


68 2 468 2 468 2 468 

1 10 X) 2 Ir (mA) 








2N 2483 


SILICON PLANAR NPN 


2N 2484 


LOW-LEVEL, LOW-NOISE AMPLIFIERS | 

The 2N 2483 and 2N 2484 are silicon planar epitaxial NPN transistors in Jedec TO-18 metal 

case. They are designed for use in high-performance, low-noise amplifier circuits from audio | 

to high-frequency. If 


ABSOLUTE MAXIMUM RATINGS 

V CBO Collector-base voltage (l E =0) 

Vceo Collector-emitter voltage (l B = 0) 

V EBO Emitter-base voltage (l c =0) 
l c Collector current 

P tot Total power dissipation at T amb < 25°C 

at Tease < 25°C 
at T case < 1 00°C 

T stg i Tj Storage and junction temperature 


MECHANICAL DATA Dimensions in mm 



60 V 

60 V 

6 V 

50 mA 

0.36 W 

1.2 W 

0.68 W 

-65 to 200 °C 
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2N 2483 

2N 2484 


THERMAL DATA 


max 146 °C/W 
max 486 °C/W 


R th j-case Thermal resistance junction-case 

Rth j-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 
current (l E =0) 

V CB = 45V 



0.1 

10 

nA 



V CB = 45V 

Tamb = 150°C 


0.2 

10 

1 uA 

IcEO 

Collector cutoff 
current (l B =0) 

V CE = 5V 

0.1 

nA 

1 EBO 

Emitter cutoff 
current (l c =0) 

< 

m 

oa 

II 

cn 

< 


0.1 

10 

nA 

V(BR)CBO 

Collector-base 







breakdown voltage 
(l E =0) 

l c = 10 mA 


60 



V 


VcEO(sus)* 

Collector-emitter 
sustaining voltage 

(l B =0) 

1 c — 1 0 mA 

60 

V 

V(BR)EBO 

Emitter-base 







breakdown voltage 
(lc =0) 

l E = 10/xA 


6 



V 


VcE(sat) 

Collector-emitter 
saturation voltage 

l c = 1 mA 

l B =0.1 mA 


0.2 

0.35 

V 

Vbe 

Base-emitter voltage 

l c = 100 ma 

V CE = 5V 

0.5 

0.57 

0.7 

V 

h FE 

DC current gain 

for 2N 2483 
l c = IOjuA 

V CE = 5V 

40 

80 

120 




l c = 100 jUA 

V CE = 5V 

75 

140 


— 



l c = 500 jUA 

V C E = 5V 

100 

200 


— 



l c = 1 mA 

V CE = 5V 

175 

230 


— 


* 

i c = 10 mA 

V CE = 5V 


280 

500 

— 



l c = 10 mA 
T amb = -55°C 

for 2N 2484 

V CE = 5V 

10 



- 



l c = 1 MA 

V CE = 5V 

30 

200 


- 



l c = 10 mA 

V CE = 5V 

100 

290 

500 

— 



l c = 100 mA 

V CE = 5V 

175 

375 


- 



l c = 500 juA 

V CE = 5V 

200 

430 


- 



l c = 1 mA 

V CE = 5V 

250 

450 


— 


* 

l c = 10 mA 

V CE = 5V 


430 

800 

— 



l c = 10jUA 
Tamb = -55°C 

V CE = 5V 

20 



- 
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I 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Small signal 
current gain 


Transition frequency 


Emitter-base 

capacitance 

Collector-base 

capacitance 

Noise figure 


Input impedance 


Test conditions 

l c = 1 mA V CE = 5V 
f = 1 kHz 

for 2N 2483 
for 2N 2484 

for 2N 2483 

l c = 50 juA V ce = 5V 
f = 5 MHz 

l c = 500 jUA V CE = 5V 
f = 30 MHz 

for 2N 2484 

l c = 50 //A V CE = 5V 
f = 5 MHz 

l c = 500 jUA V CE = 5V 
f = 30 MHz 


f = 1 MHz 


l E — 0 
f - 1 MHz 


10 mA V ce 
10 kn 


Min. Typ. Max. Unit 


80 280 450 - 

150 400 900 - 


3.5 6 pF 

3.5 6 pF 


for 2N 2483 

4 15 

dB 

for 2N 2484 

4 10 

dB 

f = 1 kHz 



for 2N 2483 

1.9 4 

dB 

for 2N 2484 

1.8 3 

dB 

f = 10 kHz 



for 2N 2483 

0.7 3 

dB 

for 2N 2484 

0.6 2 

dB 

f = 10 to 10 000 Hz 



for 2N 2483 

1.9 4 

dB 

for 2N 2484 

1.8 3 

dB 

l c = 1 mA V CE = 5V 



for 2N 2483 

1.5 7.5 13 

kf2 

for 2N 2484 

3.5 15 24 

kn 

l c = 1mA V CE = 5V 



for 2N 2483 

3x1 0' 4 8x 10~ 4 

— 

for 2N 2484 

4.25x1 O' 4 8x1 0‘ 4 

_ 


Reverse voltage ratio 




2N 2483 

211 2484 

MhIV IbTIO 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h oe ** Output admittance 

l c = 1 mA V CE = 5V 

for 2N 2483 
for 2N 2484 

11 30 

15 40 

M S 

MS 

h ib ** Input impedance 

l c = 1 mA V CB = 5V 

25 27 32 

n 


* Pulsed: pulse duration = 300 ns, duty cycle = 1% 
** f = 1 kHz 


Collector-base capacitance 

G-2056 

'FE 

.00 


DC current gain 

G-1875 


100 












SILICON PLANAR PNP 


2N2894 
2N3012 
2N 3209 


HIGH-SPEED SATURATED SWITCHES 

The 2N 2894, 2N 3012 and 2N 3209 are silicon planar epitaxial PNP transistors in Jedec 
TO-18 metal case, intended for high speed, low saturation switching applications up to 
100 mA. 


ABSOLUTE MAXIMUM RATINGS 

2N2894 

2N3012 

2N 3209 

VcBO 

Collector-base voltage (l E =0) 

-12 V 

-20 V 

V C ES 

Collector-emitter voltage (V BE = 0) 

-12 V 

-20 V 

VcEO 

Collector-emitter voltage (l B =0) 

-12 V 

r 20 V 

V EBO 

Emitter-base voltage (l c = 0) 

-4 V 


Collector current 

-200 mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 W 


at T ease < 25°C 

1.2 W 

Tstg/ Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 



{sim. to TO-18) 
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2N 2894 

2N3012 
2N 3209 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case . 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 cbo Collector cutoff 

V cb =- 6V T amb = 1 25°C 

-10 

/xA 

current (l E = 0) 




(for 2N 2894 only) 




Ices Collector cutoff 

for 2N 2894 



current (V BE = 0) 

> 

CO 

i 

II 

in 

o 

> 

-80 

nA 


for 2N 3012 




V CE = -6V 

-80 

nA 


V CE = -6V T amb = 85° C 

-5 

juA 


for 2N 3209 




V CE =-10V 

-80 

nA 


V CE =-10V T amb = 125°C 

-10 

juA 

V (RR)rRn Collector-base 

l c = -10 jUA 



breakdown voltage 

for 2N 2894 and 2N 3012 

-12 

V 

(1 E= 0) 

for 2N 3209 

-20 

V 

V( B r)ces Collector-emitter 

l c = -10 juA 



breakdown voltage 

for 2N 2894 and 2N 3012 

-12 

V 

(V BE — 0) 

for 2N 3209 

-20 

V 

Vceo(sus)* Collector-emitter 

l c = -10 mA 



sustaining voltage 

for 2I\I 2894 and 2N 3012 

-12 

V 

d B =o) 

for 2N 3209 

-20 

V 

V(b r) ebo Emitter-base 

l E = -100 juA 

-4 

V 

breakdown voltage 




0c=0) 




V ce (sat) * Collector-emitter 

for 2N 2894 and 2N 3012 



saturation voltage 

l c =-10mA l B =-1mA 

-0.15 

V 


l c =-30mA I b =-3 mA 

-0.2 

V 


l c = -1 00 mA 1 B — -10 mA 

-0.5 

V 


for 2N 3209 




l c = -1 0 mA l B =-1 mA 

-0.15 

V 


l c =-30mA I b =-3 mA 

-0.2 

V 


l c =-100mA l B = -10 mA 

-0.6 

V 
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2N2894 
2N 3012 
2N3209 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

V CE(sat)* 

Collector-emitter 

for 2I\I 3012 only 





saturation voltage 

l c = -30 mA 
Tamb=85°C 

l B = -3 mA 


-0.4 

V 

V BE(sat)* 

Base-emitter 

l c = -10 mA 

l B = -1 mA 

-0.78 

-0.98 

V 

saturation voltage 

l c = -30 mA 

1 B — 3 m A 

-0.85 

-1.2 

V 



l c = -1 00 mA 

1 B — 10 m A 


-1.7 

V 

h FE * 

DC current gain 

1 c ~ -10 mA 

for 2N 2894 

V CE = -0.3V 

30 





for 2N 3012 and 2N 3209 

25 


- 



l c = -30 mA 
for 2N 2894 

V CE = -0.5V 

40 

150 




for 2N 3012 and 2N 3209 

30 

120 

- 



l c = -1 00 mA 

for 2N 2894 

V CE =-1 V 

25 





for 2N 3012 


20 


- 



for 2N 3209 


15 


- 



l c = -30 mA 
T amb = -55°C 

for 2N 2894 

V CE = -0.5V 

17 





for 2N 3209 


12 


- 

h 

Transition frequency 

l c = -30 mA 
f = 100 MHz 

> 

O 

1 

II 

III 

o 

> 

400 

MHz 

Cebo 

Emitter-base 

o 

II 

o 

V EB — -0.5V 





capacitance 

f = 1 MHz 



6 

PF 

^CBO 

Collector-base 

l E =0 

< 

o 

a? 

II 

i 

(71 

< 





capacitance 

f = 1 MHz 







for 2N 2894 and 2N 3012 


6 

pF 



for 2N 3209 



5 

pF 

^on 

Turn-on time 

1 c — -30 mA 

1 B1 — -1.5 mA 

V CC =-2V 

60 

ns 

^off 

T urn-off time 

l c = -30 mA 

V CC =-2V 






1 bi — 1 B2 — 1 -5 mA 

for 2N 2894 and 2N 3209 


90 

ns 



for 2N 3012 



75 

ns 


* Pulsed: pulse duration = 300 /is , duty cycle = 1% 


265 




SILICON PLANAR PNP 


2N 2904 
2N 2905 
2N2906 
2N 2907 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 2904, 2N 2905, 2N 2906 and 2N 2907 are silicon planar epitaxial PNP transistors in 
Jedec TO-39 (for 2N 2904 and 2N 2905) and in Jedec TO-18 (for 2N 2906 and 2N 2907) 
metal cases. They are designed for high-speed saturated switching and general purpose 
applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

-60 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-40 

V 

Vebo 

Emitter-base voltage (l c =0) 

-5 

V 


Collector current 

-600 

mA 

^tot 

Total power dissipation at T amb < 25°C 

for 2N 2904 and 2N 2905 

0.6 

W 


for 2N 2906 and 2N 2907 

0.4 

W 


at T case <25°C 

for 2N 2904 and 2N 2905 

3 

W 


for 2N2906 and 2N 2907 

1.8 

W 

T stg, Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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cc tr 


ZN 2904 
2N 2905 
2N 2906 
2N 2907 


THERMAL DATA 


th j-case 
th j-amb 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


2 INI 2904 
2N 2905 

58.3 °C/W 
292 °C/W 


2N 2906 
2N 2907 

97.3 °C/W 
437.5 °C/W 


ELECTRICAL CHARACTERISTICS (T a 


25°C unless otherwise specified) 


Parameter 


Test conditions Min. Typ. Max. Unit 


Collector cutoff 
current (l E =0) 


I C ex Collector cutoff 

current (V BE = 0.5V) 

I B ex Base cutoff current 

(V BE = 0.5V) 

V(br)cbo Collector-base 

breakdown voltaqe 

d E =0) 

V CE o(sus)* Collector-emitter 
sustaining voltage 
Ob = 0) 

V (br)ebo Emitter-base 

breakdown voltage 

0 C ~ o) 

^ce (sat) * Collector-emitter 
saturation voltage 


V BE (sat) * Base-emitter 

saturation voltage 


DC current gain 


V CB = -50V 

V CB = -50V T amb = 150°C 

V CE = -30V 
V CE — -30 V 


l c = -10 juA 


l E =-10 juA 


for 2N 2904 and 2N 2906 


-0.1 mA 
-1 mA 
-10 mA 
-150 mA 
-500 mA 


V CE =-10V 35 
V CE =-10V 40 
V r'CT— ■ - 1 0V 20 


-20 nA 
-20 jUA 

-50 nA 
-50 nA 


= -150 mA 

l B = -15 mA 

-0.4 

= -500 mA 

l B = -50 mA 

-1.6 

= -150 mA 

l B = -16 mA 

-1.3 

= -500 mA 

1 B — -50 mA 

-2.6 




2904 

2905 

2906 
2N2907 



ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions Min. Typ. Max. Unit 


DC current gain 

for 2N 2905 and 2N 2907 




l c = -0.1mA V CE =-10V 

35 



l c =-1mA V CE =-10V 

50 

— 


l c =-10mA V CE =-10V 

75 

- 

* 

l c = -150 mA V CE =-10V 

100 300 

- 

* 

l c = -500 mA V CE =-10V 

30 

- 

Transition frequency 

l c = -50 mA V CE = -20V 




f = 1 00 MHz 

200 

MH 

Emitter-base 




capacitance 

> 

CNI 

1 

II 

CQ 

UJ 

> 

o 

11 

JJ 




f =100 kHz 

30 

pF 

Collector-base 




capacitance 

l E = 0 V CB =-10V 




f =100 kHz 

8 

pF 

Delay time 

l c = -150 mA V cc = -30V 




I B1 = -15 mA 

10 

ns 

Rise time 

l c = -150 mA V cc = -30V 




l B i — -15 mA 

40 

ns 

Storage time 

l c = -150 mA V CC =-6V 




I B1 — -l B 2 ~ -1 5 mA 

80 

ns 

Fall time 

l c = -150 mA V CC =-6V 




1 bi ” b2 “15 mA 

30 

ns 


*Pulsed: pulse duration = 300 us, duty cycle = 1? 
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SILICON PLANAR PNP 


2N 2904 A 
2N 2905 A 
2N 2906 A 
2N 2907 A 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 2904A, 2N 2905A, 2N 2906A and 2N 2907A are silicon planar epitaxial PNP tran- 
sistors in Jedec TO-39 (for 2N 2904 A and 2N 2905A) and in Jedec TO-18 (for 2N 2906A 
and 2N 2907 A) metal cases. They are designed for high-speed saturated switching and gene- 
ral purpose applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

-60 

V 

VcEO 

Collector-emitter voltage (l B =0) 

-60 

V 

Vebo 

Emitter-base voltage (l c =0) 

- 5 

V 


Collector current 

-600 

mA 

^tot 

Total power dissipation at T amb < 25°C 

for 2N 2904A and 2N 2905A 

0.6 

W 


for 2N 2906A and 2N 2907A 

0.4 

W 


at T^se <25°C 

for 2N 2904A and 2N 2905A 

3 

W 


for 2N 2906A and 2N 2907A 

1.8 

W 

Tstg* Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 2904A 
2N 2905A 
2N 2906A 
2N2907A 


THERMAL DATA 

2N 2904A 

2N 2905A 

2N 2906A 
2N 2907 A 

^th j-case 
^th j-amb 

Thermal resistance junction-case 

Thermal resistance junction-ambient 

max 

max 

58.3 °C/W 
292 °C/W 

97.3 °C/W 
437.5 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

^CBO 

Collector cutoff 
current (l E = 0) 

V CB = -50V 



-10 

nA 



V CB = -50V T 

imb = 150°C 


-10 

jUA 

*CEX 

Collector cutoff 
current ( V BE = 0.5V) 

V CE = -30V 

-50 

nA 

^ BEX 

Base cutoff current 
(V BE - 0.5V) 

V CE = "30V 

-50 

nA 

V(BR)CBO 

Collector-base 



-60 




breakdown voltage 
(l E =0) 

l c = -10 {JlA 



V 


v CEO (sus) 

Collector-emitter 
sustaining voltage 
(l B = 0) 

l c = -10 mA 

-60 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

0c =0) 

l E = -10juA 

-5 

V 

VcE(sat)* 

Collector-emitter 
saturation voltage 

l c = -150 mA 

l B = -15 mA 


-0.4 

V 



l c = -500 mA 

! B = -50 mA 


-1.6 

V 

V BE(sat)* 

Base-emitter 
saturation voltage 

l c = -1 50 mA 

l B = -15 mA 


-1.3 

V 



l c = -500 mA 

l B = -50 mA 


-2.6 

V 

h FE 

DC current gain 

for 2N 2904A and 2N 2906A 





l c = -0.1 mA 

V CE =-10V 

40 


— 



l c = -1 mA 

V CE =-10V 

40 


- 



l c = -10 mA 

Vce^-IOV 

40 


— 


* 

l c = -1 50 mA 

Vce=-10V 

40 

120 

— 


* 

l c = -500 mA 

V CE =-10V 

40 


- 
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ZN 2905A 
2N 2906A 
2N 2907 A 


ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 


Parameter 

DC current gain 


Min. Typ. Max. Unit! 


for 2N 2905A and 2N 2907A 
l c = -0.1mA V CE =-10V 75 
l c = -1 mA V CE =-10V 100 
l c = -10 mA V CE =-10V 100 

* l c = -150 mA V CE =-10V 100 

* l c = -500 mA V rE =-10V 50 


Transition frequency 

\ c = -50 mA V CE = -20V 
f= 100 MHz 

200 

MHz 

Emitter-base 

capacitance 

l c = 0 V EB = -2V 

f = 100 kHz 

30 

PF 

Collector-base 

capacitance 

l E = 0 V CB =-10V 

f = 100 kHz 

8 

PF 

Delay time 

l c = -150 mA V cc = -30V 
l B1 = -1 5 mA 

10 

ns 

Rise time 

\ c = -1 50 mA V CC =-30V 

1 B 2 . — -15 mA 

40 

ns 

Storage time 

l c = -150 mA V cc = -6V 
l B i — — 1 B2~ “15 mA 

80 

ns 

Fall time 

l c = -150 mA V CC =-6V 

Ibi = “^B2 = “1 5 mA 

30 

ns 

Turn-on time 

l c = -150 mA V CC =-30V 

,Bi=- 15 mA 

45 

ns 

Turn-off time 

l c = -150 mA V CC =-6V 

1 b i ~ ”Ib 2 = “15 mA 

100 

ns 


Pulsed: pulse duration = 300 jUs, duty cycle = 1? 



2N 3009 
2N 3013 
2N 3014 


SILICON PLANAR NPN 


HIGH-SPEED SATURATED SWITCHES 

The 2N 3009, 2N 3013 and 2N 3014 are silicon planar epitaxial NPN transistors in Jedec 
TO-18 metal case, intended for high-speed, low-saturation switching application up to 
300 mA. 


ABSOLUTE MAXIMUM RATINGS 

2N 3009 

2N 3013 

2N 3014 

VcBO 

Collector-base voltage (l E = 0) 

40 V 

40 V 

40 V 

^CES 

Collector-emitter voltage (V BE = 0) 

40 V 

40 V 

40 V 

^CEO 

Collector-emitter voltage (l B = 0) 

15 V 

15 V 

20 V 

Vebo 

Emitter-base voltage ( 1 c ^ 0) 

4 V 

5 V 

5 V 


Collector current 


~20£r^r 


^ CM 

Collector peak current (t < 10 jus) 


500 mA 


^tot 

Total power dissipation at T amb < 25°C 


0.36 W 



at Tease ^ 25°C 


1.2 W 



atT case <100°C 


0.68 W 


T s tg / T j 

Storage and junction temperature 

- 

65 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 


Ifglllilg 

si§giip§h 

54 

II 

m 



V\VVl>A; ^ \ g ; 

i ri v Ssss - • 


v ;\> bS ' ' 

J' ivi 





(sim. to TO-18) 
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2N3009 

2N3013 

2N3014 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

486 

°c/w 


ELECTRICAL CHARACTERISTICS <T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

*ces 

Collector cutoff 

V CE =20 V 




current (V BE = 0) 

for 2N 3009 


0.5 

jUA 



for 2N 3013 and 2N 3014 


0.3 

juA 



V CE = 20V T amb = 85° C 

for 2N 3009 


15 

juA 



V CE = 20V T amb = 125°C 

for 2N 3013 and 2N 3014 


40 

/iA 

V(BR)CBO 

Collector-base 
breakdown voltage 

d E =0) 

l c = 100 juA 

40 

V 

V(BR)CES 

Collector -emitter 
breakdown voltage 
(V BE = 0) 

l c = 100 juA 

40 

V 

v CEO(sus) 

Collector-emitter 

l c = 10 mA 




sustaining voltage 

for 2N 3009 and 2N 3013 

15 


V 


0b~ 0) 

for 2N 3014 

20 


V 

V(BR)EBO 

Emitter-base 

l E = 100 /xA 




breakdown voltage 

for 2N 3009 

4 


V 


dc=0) 

for 2N 3013 and 2N 3014 

5 


V 

V CE (sat) 

Collector-emitter 

l c =30mA l B =3mA 


0.18 

V 

saturation voltage 

l c = 1 0 mA l B = 1 mA 

for 2N 3014 


0.18 

V 




Iq — 100 mA l B — 10 mA 
for 2N 3009 and 2N 3013 


0.28 

V 



for 2N 3014 


0.35 

V 



l c = 300 mA l B =30mA 
for 2N 3009 and 2N 3013 


0.5 

V 



l c = 30 mA l B = 3 mA 

^amb" 85°C 

for 2N 3009 


0.3 

V 



l c = 30 mA l B = 3 mA 

T amb = 125°C 

for 2N 3013 and 2N 3014 


0.25 

V 
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2N 3009 
2N3013 

2N 3014 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

V BE(sat)* 

Base-emitter 

1 c — 10 mA 

1 B 1 m A 




saturation voltage 

for 2N 3014 


0.7 

0.8 

V 



l c = 30 mA 

l B = 3 mA 

0.75 

0.95 

V 



l c = 100 mA 

1 B — 10 m A 


1.2 

V 



l c = 300 mA 

l B = 30 mA 






for 2N 3009 and 2N 3013 


1.7 

V 

h FE * 

DC current gain 

1 q — 10 m A 
for 2N 3014 

V C e“ 0.4V 

25 





1 c — 30 mA 

V ce =0.4V 

30 

120 

- 



\ c — 100 mA 

V ce -0.5V 






for 2N 3009 and 2N 3013 

25 


— 



l c = 100 mA 
for 2N 3014 

V ce =1V 

25 





l c — 300 mA 

V CE =1V 






for 2N 3009 and 2N 3013 

15 


— 



l c = 30 mA 
T amb =-55°C 

V ce =0.4V 






for 2N 3013 and 2N 3014 

12 


— 

fy 

Transition frequency 

1 q — 30 m A 
f = 100 MHz 

V CE = 10V 

350 

MHz 

^EBO 

Emitter-base 

l c =0 

V eb =0.5V 





capacitance 

f = 1 MHz 



8 

pF 

^CBO 

Collector-base 


V cb =5V 





capacitance 

f = 1 MHz 



5 

pF 

t S 

Storage time 

l c = 1 0 mA 

< 

n 

o 

II 

o 

< 






1 B 1 ^ B 2 1 0 m A 


18 

ns 

ton 

Turn-on time 

l c = 30 mA 
l B1 = 3 mA 

for 2N 3014 

> 

CNI 

II 

u 

u 

> 


16 

ns 



l c = 300 mA 
l B1 = 30 mA 

V CC =15V 






for 2N 3009 and 2N 3013 


15 

ns 

toff 

Turn-off time 

l c = 30 mA 

V CC =2V 






1 B 1 1 B2 3 mA 






for 2N 3014 



25 

ns 



l c = 300 mA 

V CC =15V 






1 B 2 — 1 b 2 30 mA 

for 2N 3009 and 2N 3013 


25 

ns 


* Pulsed: pulse duration = 300 /is, duty cycle= 1% 
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SILICON PLANAR NPN 


2N3019 
2N 3020 


HIGH-CURRENT, HIGH-FREQUENCY AMPLIFIERS 

The 2N 3019 and 2N 3020 are silicon planar epitaxial NPN transistors in Jedec TO-39 
metal case, designed for high-current, high-frequency amplifier applications. They feature 
high gain and low saturation voltages. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E =0) 

140 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

80 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 


Collector current 

1 

A 

P tot 

Total power dissipation at T am b ^ 25°C 

0.8 

W 


atT case <25°C 

5 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N3019 

2N3020 


THERMAL DATA 



^th j-case 

Thermal resistance junction-case 

max 35 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 219 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

*CBO 

Collector cutoff 

V cb =90V 



10 

nA 

current (l E = 0) 

V cb =90V 

T amb =150°C 


10 

MA 

^EBO 

Emitter cutoff 
current (l c = 0) 

V eb =5V 

10 

nA 

^(BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c = 100 jUA 

140 

V 

VcEO(SUS) 

* Collector-emitter 

l c = 10 mA 


80 


V 

sustaining voltage 

Ob = 0) 







V (BR)EBO 

Emitter-base 
breakdown voltage 

0c =0) 

l E - 100 /XA 

7 

V 

VcE(sat)* 

Collector-emitter 

l c = 1 50 mA 

l B = 15 mA 


0.2 

V 

saturation voltage 

l c = 500 mA 

l B = 50 mA 


0.5 

V 

V BE (sat)* 

Base-emitter 
saturation voltage 

1 c — 1 50 mA 

l B = 1 5 mA 

1.1 

V 

hpe* 

DC current gain 

1 c = 0.1 mA 

V CE — 10V 

for 2N 3019 

50 







for 2N 3020 

30 

100 

— 



l c = 10 mA 

V CE = 10V 

for 2N 3019 

90 







for 2N 3020 

40 

120 

— 



l c = 1 50 mA 

V CE = 10V 

for 2N 3019 

100 

300 






for 2N 3020 

40 

120 

— 



l c = 500 mA 

V CE = 10V 

for 2N 3019 

50 






for 2N 3020 

30 

100 

— 



l c = 1 A 

1 c — 1 50 mA 
T amb =-55°C 

<< 
o o 
m m 

II II 

o o 
<< 

15 






for 2N 3019 

40 


— 
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ELECTRICAL CHARACTERISTICS (continued) 


2N3019 

2N3020 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h fe Small signal current 

gain 

l c = 1mA V ce =5V 

f = 1 kHz 

for 2N 3019 
for 2N 3020 

80 400 

30 200 


f T Transition frequency 

l c = 50mA V CE =10V 
f = 20 MHz 

for 2N 3019 
for 2N 3020 

100 

80 

MHz 

MHz 

Cebo Emitter-base 

capacitance 

> 

in 

o 

II 

CD 

HI 

> 

N 

X 

60 

pF 

C CBO Collector-base 

capacitance 

l E =0 V cb =10V 

f = 1 MHz 

12 

pF 

NF Noise figure 

(for 2N 3019 only) 

l c = 100 jUA V CE =10V 
f = 1 kHz R g = 1 kn 

4 

dB 

r bb 'C b ' c Feedback time 

constant 

l c — 10 mA V CE =10V 
f = 4 MHz 

400 

ps 


* Pulsed: pulse duration = 300 /xs, duty cycle = 1 % 
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2N Wtt 

SILICON PLANAR NPN 

AMPLIFIER AND SWITCH 


The 2N 3053 is a silicon planar epitaxial NPN transistor in JedecTO-39 metal case, intend- 

ed for medium-current switching and amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


V cbo Collector-base voltage (l E =0) 

60 V 

V ceo Collector-emitter voltage (l B =0) 

40 V 

V EBO Emitter-base voltage (l c =0) 

5 V 

l c Collector current 

700 mA 

P tot Total power dissipation at T^^ < 25°C 

5 W 

T stg , Tj Storage and junction temperature 

-65 to 200 °C 

MECHANICAL DATA 

Dimensions in mm 



THERMAL DATA 


2N 3053 


R 


th j-case 


Thermal resistance junction-case 


max 


35 


°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

^ CEX 

Collector cutoff current 
(V BE = -1.5V) 

V CE = 60V 

250 

nA 

1 BEX 

Base cutoff current 
(V be =-1.5V) 

V CE — 60V 

250 

nA 

V(BR)CBO 

Collector-base 






breakdown voltage 

(i E = o> 

l c = 100jUA 


60 


V 


V(BR)CEO 

Collector-emitter 
breakdown voltage 

d B =o) 

l c = 100/iA 

40 

V 

VcER(sus)* 

Collector-emitter 
sustaining voltage 
( R BE ^ 1 0^2 ) 

1 c = 10 mA 

50 

V 

^(BR)EBO 

Emitter-base 
breakdown voltage 
dc=0) 

l E = 100 jUA 

5 

V 

^CE (sat) 

Collector-emitter 
saturation voltage 

l c — 150 mA 

l B = 15 mA 

1.4 

V 

V B e 

Base-emitter voltage 

1 c = 1 50 mA 

V CE = 2.5V 

1.7 

V 

^ BEX sat) 

Base-emitter 
saturation voltage 

l c = 1 50 mA 

l B = 1 5 mA 

1.7 

V 

h FE * 

DC current gain 

1 c = 150 mA 

V ce =2.5V 

25 


_ 


l c = 1 50 mA 

V CE =10V 

50 

250 

- 

fr 

Transition frequency 

l c = 50 mA 
f = 20 MHz 

V CE =10V 

100 

MHz 

^EBO 

Emitter-base 

capacitance 

l c = 0 
f = 1 MHz 

V EB = 0.5V 

80 

p F 

^CBO 

Collector-base 

capacitance 

l E =0 
f = 1 MHz 

> 

o 

II 

CD 

O 

> 

15 

pF 


* Pulse: pulse duration = 300 jJis, duty cycle = 1% 
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SILICON PLANAR NPN 


2N3107 
2N 3108 
2N 3109 
2N3110 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 3107, 2N 3108, 2N 3109 and 2N 3110 are silicon planar epitaxial NPN transistors 
in Jedec TO-39 metal case primarily intended for large signal, low noise industrial ap- 
plications. 


ABSOLUTE MAXIMUM RATINGS 

2N 3109 
2N 3110 

2N3107 

2N3108 

VcBO 

Collector-base voltage (l E =0) 

80 V 

100 V 

VcEO 

Collector-emitter voltage (l B —0) 

.40 V 

60 V 

Vebo 

Emitter-base voltage (l c =0) 

7 V 

l c 

Collector current 

1 A 

Ptot 

Total power dissipation at T amb < 25 °C 

0.8 W 


atT^ <25°C 

5 W 

T s tg, Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 



(sim. to TO-39) 
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2N3107 
2N 3108 
2N3109 
2N 3110 


THERMAL DATA 


^th j-case 

, 

Thermal resistance junction-case 

max 

35 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

219 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

•cBO 

Collector cutoff 
current (l E — 0) 

V CB = 60V 

T a mb = 150°C 

10 

jUA 

*ces 

Collector cutoff 
current (V BE — 0) 

V CE = 60V 

10 

nA 

Iebo 

Emitter cutoff current 

dc=0) 

V EB = 5V 

10 

nA 

V(BR)CBO 

Collector-base 

l c = 100 mA 





breakdown voltage 

for 2N 3109 and 2N 3110 

80 

V 


o 

II 

LJ 

for 2ISI 31XJ7 and 2N 3108 

100 

V 

v CEO(sus) 

Collector-emitter 

l c = 10 mA 




sustaining voltage 

for 2N 3109 and 2N 3110 

40 

V 


Ob =0) 

for 2N 3107 and 2N 3108 

60 

V 

V (BR)EBO 

Emitter-base 
breakdown voltage 
dc =0) 

l E = 100 mA 

7 

V 

^CE (sat) * 

Collector-emitter 

l c = 150 mA 

l B = 15 mA 

0.25 

V 

saturation voltage 

l c = 1 A 

1 0 — 1 00 m A 

1 

V 

V BE(sat)* 

Base-emitter 

l c = 1 50 mA 

i B = 15 mA 

1.1 

V 

saturation voltage 

l c = 1A 

1 B — 1 00 m A 

2 

V 
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2N3107 
2N3108 
2N 3109 
2N3110 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

DC current gain 


Test conditions 


Transition frequency 


for 2N 3107 and 2N 3109 


lc = 

150 mA 

V CE = 

IV 

100 

lc = 

0.1 mA 

V C e = 

10V 

35 

lc ~ 

500 mA 

VcE“ 

10V 

40 

lc ~ 

150 mA 

^ce” 

10V 


1"amb 

= -55°C 



30 

for 2N 3108 a 

nd 2N 3110 


lc = 

150 mA 

VcE~ 

IV 

40 

lc ~ 

0.1 mA 

V CE = 

10V 

20 

lc “ 

500 mA 

V CE = 

10V 

25 

lc ~ 

150 mA 

V C E = 

10V 


~l"amb 

= -55°C 



15 


l c =50mA V CE =10V 
f = 20MHz 

for 2N 3107 and 2N 3109 
for 2N 3108 and 2N 3110 


Min. Typ. Max. Unit 


300 - 


120 - 


Emitter-base 

capacitance 

Collector-base 

capacitance 


Noise figure 


Turn-on time 


l c =0 
f = 1 MHz 


f = 1 MHz 

for 2N 3107 and 2N 3108 
for 2N 3109 and 2N 3110 


I c — 30 /xA V CE =10V 
f = 1 kHz R g = 1 kn 


|l c = 150 mA V cc = 20V 
I R1 = 7.5 mA 


80 pF 


20 pF 
25 pF 


200 ns 


Turn-off time 


l c = 150 mA V cc = 20V 
I bi = - l B2~ 7.5 mA 

for 2N 3107 and 2N 3109 
for 2N 3108 and 2N 3110 


1000 ns 
600 ns 


Pulsed: pulse duration = 300 /is, duty cycle = 1% 




SILICON PLANAR PNP 


2N 3250 
2N 3251 


AMPLIFIERS AND SWITCHES 

The 2N 3250 and 2N 3251 are silicon planar epitaxial PNP transistors in Jedec TO-1 8 metal 
case. They are suited for switching and amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (Ie~ 0) 

-50 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-40 

V 

Vebo 

Emitter-base voltage (l c = 0) 

-5 

V 


Collector current 

-200 

mA 

Ptot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T case < 25°C 

1.2 

W 

"T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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2N 3250 

w 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

487 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

•cEX 

Collector cutoff 
current (V BE = 3V) 

V CE = -40V 

-20 

nA 

1 BEX 

Base cutoff current 
(V be =3V) 

V CE = -40V 

-50 

nA 

V (BR)CBO 

Collector-base 
breakdown voltage 
d E =0) 

l c = -10 mA 

-50 

V 

V 

v CEO (sus) 

Collector-emitter 
sustaining voltage 

(l B — 0) 

l c = -10 mA 

-40 

V 

V (BR)EBO 

Emitter-base 
breakdown voltage 

Uc=0) 

l E = -10jUA 

-5 

V 

^CE (sat) * 

Collector-emitter 

1 c =-10 mA 

1 B — — 1 m A 


0.25 

V 

saturation voltage 

l c = -50 mA 

I B = -5 mA 


0.5 

V 

V BE (sat) * 

Base-emitter 

1 c = -10 mA 

1 B — — 1 m A 

0.6 

0.9 

V 

saturation voltage 

l c = -50 mA 

l B = -5 mA 


1.2 

V 

h FE * 

DC current gain 

for 2N 3250 





l c = -0.1 mA 

V CE =-1V 

40 


— 



l c = -1 mA 

V CE =-1V 

45 


— 



l c = -10 mA 

v CE =-iv 

50 

150 

— 



1 c = -50 mA 
for 2N 3251 

V CE =-1V 

15 


— 



1 c = -0.1 mA 

V CE =-1V 

80 


— 



l c = -1 mA 

V CE =-1V 

90 


— 



1 c =-10 mA 

v CE =-iv 

100 

300 




1 c = -50 mA 

V CE =-1V 

30 


— 

hfe 

Small signal current 

1 c = -1 mA 

> 

o 

1 

II 

W 

o 

> 





gain 

f = 1 kHz 

for 2N 3250 

50 

200 

- 




for 2N 3251 

100 

400 

- 


284 




2N 3250 
2N 3251 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions Min. Typ. Max. Unit 


Transition frequency l c =-10mA V CE =-20V 
f= 100 MHz 

for 2N 3250 250 
for 2N 3251 300 


Cebo 

Emitter-base 

capacitance 

i c =o 
f = 1 MHz 

V EB =-1V 

8 

PF 

CcBO 

Collector-base 

capacitance 

l E =0 
f = 1 MHz 

V CB =-10V 

6 

PF 

NF 

Noise figure 

l c = -100 mA 
f = 100 Hz 

V ce =- 5V 
R g - 1 kn 

6 

dB 

hje 

Input impedance 

1 c — -1 mA 
f = 1 kHz 

V CE =-10V 




for 2N 3250 1 
for 2N 3251 2 

Reverse voltage ratio l c =-1mA V CE =-10V 

f = 1 kHz 

for 2N 3250 
for 2N 3251 

Output admittance l c =-1mA V CE =-10V 


f = 1 kHz 


for 2N 3250 4 
for 2N 3251 10 


for 2N 3250 
for 2N 3252 


t f Fall time l c = 10 mA 

lBl= ~ I B2 ~ 1 r 

'bb'Cbc Feedback time l c =-10mA 

constant 

Pulsed: pulse duration = 300 fis, duty cycle = 1% 


6 kn 
12 kn 


10x10" 4 
20x1 0 4 


40 juS 
60 (iS 


td 

Delay time 

l c = 10 mA 

1 0 2 — 1 m A 

V cc = 3V 

35 

ns 

tr 

Rise time 

l c = 10 mA 

1 0 2 — 1 m A 

V cc = 3V 

35 

ns 

ts 

Storage time 

l c = 1 0 mA 

>B1= B2 == "1 

V cc = 3V 
mA 




175 ns 
200 ns 


50 ns 
250 ps 




EPITAXIAL PLANAR NPN 


2N3440S 


HIGH VOLTAGE AMPLIFIER 

The 2N 3440S is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, 
intended for high voltage switching and linear amplifier applications. The complementary 
PNP type is the 2N 541 5S. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

300 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

250 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 

'c 

Collector current 

1 

A 

Ptot 

Total power dissipation at T amb < 25°C 

1 

W 


"f"case ^ 25 C 

10 

W 

T s tg 

Storage temperature 

-65 to 200 

°C 

T l 

Junction temperature 

200 

°C 


MECHANICAL DATA 


Dimensions in mm 



6/77 
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2N 3440S 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 17.5 "C/W 

R th j-amb Thermal resistance junction-ambient max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CB0 Collector cutoff 

current (l E = 0) 

V CB = 250 V 



l CE0 Collector cutoff 

current (l B = 0) 

V CE = 200 V 

50 

n 

l EB0 Emitter cutoff 

current (l c = 0) 

V EB = 6 V 

20 


v ceo(sus>* Collector-emitter 
sustaining voltage 

(I B = 0) 

l c = 50 mA 

250 

■ 

V CE (sat)* Collector-emitter 
saturation voltage 

l c = 50mA l B =4 mA 

0.5 

V 

v be (sat)* Base-emitter 

saturation voltage 

l c = 50mA l B = 4 mA 

1.3 

V 

h FE * DC current gain 

l c = 20mA V CE = 10V 

40 160 


f T Transition frequency 

l c = 10mA V CE = 10V 

15 

MHz 


* Pulsed: pulse duration = 300 \xs, duty cycle = 1 .5% 
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2N 3700p 

2N3701 SILICON PLANAR NPN 


GENERAL PURPOSE AMPLIFIERS 

The 2N 3700 and 2N 3701 are silicon planar epitaxial NPN transistors in Jedec TO-18 
metal case, intended for small signal, low noise industrial applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

140 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

80 

V 

Vebo 

Emitter-base voltage (l c = 0) 

7 

V 


Collector current 

1 

A 

Ptot 

Total power dissipation at T amb < 25 °C 

0.5 

W 


at Tease < 25 °C 

1.8 

W 


atTca^ <100°C 

1 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 3700 
2N 3701 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

97 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

350 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25 °C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

l CBO Collector cutoff 

V cb =90V 

10 

nA 

current (l E — 0) 

V cb = 90V T amb = 150°C 

10 

/i A 

1 ebo Emitter cutoff 

current (l c = 0) 

V EB = 5V 

10 

nA 

V( B r)cbo Collector-base 

breakdown voltage 
0 E =0) 

l c = 100 fiA 

140 

V 

V ceo (sus)* Collector-emitter 
sustaining voltage 

d B =o) 

l c = 10 mA 

80 

V 

V( B r)ebo Emitter-base 

breakdown voltage 

dc=0) 

l E = 100 mA 

7 | 

V 

V ce (sat) * Collector-emitter 

l c = 1 50 mA l B - 1 5 mA 

0.2 

V 

saturation voltage 

l c = 500 mA l B = 50 mA 

0.5 

V 

V B E(sat)* Base-emitter 

saturation voltage 

l c = 150 mA 1 B — 15 mA 

1.1 

V 
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2N 3700 
2N 3701 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

h FE * 

DC current gain 

for 2N 3700 







l c = 0.1 mA 

v CE = iov 

50 


- 



l c = 1 0 mA 

V CE = 10V 

90 


— 



l c = 1 50 mA 

V CE =10V 

100 

300 

— 



1 c — 500 mA 

V CE =10V 

50 


— 



l c = 1 A 
l c = 1 50 mA 

V CE = 10V 
V CE = 10V 

15 


— 



Tamb=-55°C 

for 2N 3701 

40 


— 




\ c = 0.1 mA 

V CE = 10V 

30 

100 

— 



1 q — 10 m A 

V CE = 10V 

40 

120 

_ 



\ c = 150 mA 

Vqh^ 10V 

40 

120 

— 



l c = 500 mA 

Vch^ 10V 

30 

100 

— 



l c = 1 A 

V CE = 10V 

15 


— 

hfe 

Small signal current 

l c = 1 mA 

V ce =5V 





gain 

f= 1 kHz 

for 2N 3700 

80 

400 

_ 




for 2N 3701 

30 

200 

- 

f T 

Transition frequency 

l c = 50 mA 

> 

o 

II 

LJ 

O 

> 






f = 20 MHz 

for 2N 3700 

100 

200 

MHz 




for 2N 3701 

80 

200 

MHz 

Cebo 

Emitter-base 

l c = o 

V EB = 0.5V 





capacitance 

f = 1 MHz 



60 

pF 

^CBO 

Collector-base 

l E =0 

v CB =iov 





capacitance 

f = 1 MHz 


12 

pF 

r bb'^b'c 

Feedback time 

l c = 10 mA 

V CB = 10V 





constant 

f = 4 MHz 

25 

400 

ps 


* Pulsed: pulse duration = 300 H s, duty cycle = 1% 
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SILICON PLANAR NPN 


2N 3725 


HIGH-VOLTAGE, HIGH-CURRENT SWITCH 

The 2N 3725 is a silicon planar epitaxial transistor in TO-39 metal case. It is a high-voltage, 
high-current switch used for memory applications requiring breakdown voltages up to 50V 
and operating currents to 1 A. Fast switching times are assured because of the high minimum 
f T (300 MHz) and tight control on storage time. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E = 0) 

80 

V 

VcES 

Collector-emitter voltage (V BE = 0) 

80 

V 

^CEO 

Collector-emitter voltage (l B — 0) 

50 

V 

V EBO 

Emitter-base voltage (l c = 0) 

6 

V 


Collector current 

1 

A 

Ptot 

Total power dissipation at T amb < 25 °C 

0.8 

W 


at T case <25°C 

3.5 

W 

T s tg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 



Supersedes issue dated 3/73 
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2N 3725 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. 

Max. 

Unit 

V BE (sat) * 

Base-emitter 

Iq — 10mA 

1 g — 1 m A 


0.64 

0.76 

V 


saturation voltage 

l c = 100 mA 

l B = 10 mA 


0.75 

0.86 

V 



Iq — 300 mA 

l B = 30 mA 


0.89 

1.1 

V 



l c = 500 mA 

l B = 50 mA 

0.8 


1.1 

V 



l c “ 800 mA 

l B = 80 mA 


1.0 

1.5 

V 



i c = 1000mA 

1 B — 1 00 m A 


1.1 

1.7 

V 

h F E* 

DC current gain 

l c = 10 mA 

V C E = 1 V 

30 

60 


. — 



l c = 100 mA 

v CE = i v 

60 

90 

150 

— 



l c = 300 mA 

v CE = 1 V 

40 

60 


— 



1 q :=: 1000mA 

V CE =5V 

25 

65 


- 



l c = 800 mA 

V CE = 2 V 

20 

40 


- 


Pulsed: pulse duration = 300 jus; duty cycle = 1% 


DC current gain 


Collector-emitter saturation voltage 


V CE =5V 
160 — r 












If 

\T 










II 









n 







'1 


i 


\ll 








2E 

•c 


ft 











u 












r 







.... 

-55 

°c 

»— 

4 



. 

T 







-f 











if 


2 468 2 468 2 468 

10 10 2 lo fmAl 



L 












\ 

: = 1 

0I B 

L_ 



































1 













7/ 












J 

til 











2 

/ 

/ 

'l. 


§ 

k 

T amt 

,=25°C 



-s: 


£ 

7 






led 

-55*C 

— 

— 

r-- 


















2 4 6 8 2 


6 8 2 4 6 8 

10 2 Ir (mA) 










SILICON PLANAR PNP 


■ Hi 



LOW NOISE, LOW LEVEL AMPLIFIERS 

The 2N 3962, 2N 3964 and 2N 3965 are silicon planar epitaxial PNP transistors in Jedec 
TO-18 metal case particularly intended for use in low noise applications. They features are 
excellent current gain linearity from 1 /xA to 50 mA. 


ABSOLUTE MAXIMUM RATINGS 


V CBO Collector-base voltage (i E = 0) 

V ceo Collector-emitter voltage (l B = 0) 

V EBO Emitter-base voltage (l c = 0) 

l c Collector current 

P tot Total power dissipation at T amb < 25°C 

at T case < 25°C 

T stg, Tj Storage and junction temperature 


2N 3964 


2N 3962 
2N 3965 


-60 V 
60 V 


-45 V 
-45 V 

"-6V 
-200 mA 
0.36 W 
1.2 W 

-65 to 200 °C 



3SSSSSS 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to case 




2N 3962 
2N 3964 
2N 3965 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

146 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

487 

°c/w 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 ces Collector cutoff 

for 2I\I 3964 



current (V BE = 0) 

V CE = -40V 

-10 

nA 


V ce =- 40V T amb =150°C 

-10 

juA 


for 2N 3962 and 2N 3965 




V CE = -50V 

-10 

nA 


V ce =- 50V T amb = 150°C 

-10 

HA 

1 ebo Emitter cutoff 

V EB = -4V 

-10 

nA 

current (l c = 0) 




V( RR )r.Ro Collector-base 

l c = -10 juA 



breakdown voltage 

for 2N 3964 

-45 

V 

(l E =0) 

for 2 INI 3962 and 2N 3965 

-60 

V 

V (RR)r . Fq Collector-emitter 

l c = -10 /M 



breakdown voltage 

for 2N 3964 

-45 

V 

(V BE = 0) 

for 2I\I 3962 and 2N 3965 

-60 

V 

V r . fo {<;,]<;) * Col lector-em itter 

l c = -5 mA 



sustaining voltage 

for 2ISI 3964 

-45 

V 

(l B =0) 

for 2 IS! 3962 and 2 N 3965 

-60 

V 

^(brjebo Emitter-base 

l E = -10 juA 

-6 

V 

breakdown voltage 




(l c =0) 




VcE(sat) Collector-emitter 

l c — -1 0 mA l B = -0.5 mA 

-0.25 

V 

saturation voltage * 

l c =-50mA I b =-5 mA 

-0.4 

V 

Vbe (sat) Base-emitter 

! c - -10 mA l B = -0.5 mA 

-0.9 

V 

saturation voltage * 

! c =-50mA 1 B — -5 mA 

-0.95 

V 

h FE DC current gain 

for 2U 3962 




I C =-1MA V CE = -5V 

60 

— 


l c = -10//A V CE = -5V 

100 300 

— 


l c = -100 jUA V CE = -5V 

100 

— 


l c =-1 mA V ce =-5V 

100 450 

— 

* 

l c = -10 mA V CE = -5V 

100 

— 

* 

l c =-50mA V ce =-5V 

90 

— 


l c ^-10/UA V ce =-5V 




Tam b =~55°C 

40 

w. 


298 




2N 3962 
2N 3964 
2N 3965 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


DC current gain 


Small signal current 
current gain 


Transition frequency 


Emitter-base 

capacitance 

Collector-base 

capacitance 

Noise figure 


Test conditions 

Min. 

Typ. Max. 

for 2N 3962 





l c — 

-50 mA 

V CE — 

-5V 



"l~amb 

= -55°C 


45 


1 C= ' 

-1 mA 

V CE = 

-5V 




= 100°C 



600 

for 2N 3964 and 2N 3965 j 



lc — 

-1 jUA 

V CE“ 

-5V 

180 


1 C — ■ 

-10jUA 

VcE“ 

-5V 

250 

500 

lc=- 

-1 OOjuA 

V C E = 

-5V 

250 


lc 

1 mA 

V C E = 

-5V 

250 

600 

l c =- 

-10 mA 

V C E = 

-5V 

200 


lc 

-50 mA 

VcE” 

-5V 

180 


lc= " 

-10 /zA 

V C E = 

-5V 



' am b 

= -55°C 


100 


1 C~ " 

-50 mA 

V CE = 

-5V 



1"amb 

= -55°C 


90 


1 c=- 

-1 mA 

V CE = 

-5V 



1"amb 

= 100°C 




800 

1 C~ " 

-1 mA 

< 

o 

m 

II 

-5V 



f = 1 

kHz 




for 2N 3962 



100 

550 

for 2N 3964 and 2N 3965 

250 

700 


l c = -0.5 mA V ce =- 5V 
f= 20 MHz 

for 2N 3962 

for 2N 3964 and 2N 3965 


160 MHz 
160 MHz 


i c — o 

f= 1 MHz 

V EB = -0.5V 

15 

PF 

l E ~ 0 ' 

f= 1 MHz 

V cb =-5V 

6 

PF 

l c = -20 /iA V ce =-5V 

R q — 10 ka 

for 2N 3962 

f= 10 to 10 000 Hz 

3 

dB 

f= 100 Hz 

B= 15 Hz 

10 

dB 

f= 1 kHz 

B= 150 Hz 

3 

dB 

f= 10 kHz 

B= 1.5 kHz 

3 

dB 

for 2N 3964 and 2N 3965 
f = 10 to 10 000 Hz 

2 

dB 

f= 10 Hz 

B= 2 Hz 

8 

dB 

f= 100 Hz 

B= 15 Hz 

4 

dB 

f= 1 kHz 

B= 150 Hz 

2 

dB 

f= 10 kHz 

B= 1.5 kHz 

2 

dB 




2N 3962 
2N 3964 
2N3965 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h je Input impedance 

l c =-1mA V ce =-5V 

f= 1 kHz 

for 2 INI 3962 

for 2N 3964 and 2N 3965 

2.5 17 

6 20 

kn 

kn 

h re Reverse voltage ratio 

l c =-1mA V ce =-5V 

f= 1 kHz 

10x10- 4 

- 

h oe Output admittance 

l c =-1mA V ce =-5V 

f= 1 kHz 

for 2N 3962 

for 2N 3964 and 2N 3965 

5 40 

5 50 

MS 

MS 


* Pulsed: pulse duration = 300 /is, duty cycle = 1% 
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SILICON PLANAR PNP 


2N 4030 
2N 4031 
2N4032 
2N 4033 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 4030, 2N 4031, 2N 4032 and 2N 4033 are silicon planar epitaxial PNP transistors in 
Jedec TO-39 metal case primarily intended for large signal, low noise industrial applications. 


ABSOLUTE MAXIMUM RATINGS 

2N 4030 
2N 4032 

2N 4031 
2N 4033 

VcBO 

Collector-base voltage (l E = 0) 

-60 V 

-80 V 

VCEO 

Collector-emitter voltage (l B —0) 

-60 V 

-80 V 

V EBO 

Emitter-base voltage (l c = 0) 

-5 V 


Collector current 

-1 A 

^tot 

Total power dissipation at T amb < 25°C 

0.8 W 


atT case <25°C 

4 W 

Tstg> Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA Dimensions in mm 
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2N 4030 
2N 4031 
2N 4032 
2N 4033 


THERMAL DATA 



^th j-case 

Thermal resistance junction-case 

max 44 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 218 

°c/w 


ELECTRICAL CHARACTERISTICS (T am b= 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 cbo Collector cutoff 

for 2N 4030 and 2N 4032 



current (l E = 0) 

V CB = -50V 

-50 

nA 


V CB = -50V T amb = 150°C 

-50 

juA 


for 2N 4031 and 2N 4033 




V CB = -60V 

-50 

nA 


V CB = -60V T amb =150°C 

-50 

jllA 

V (br)cbo Col lector— base 

l c = -10 /xA 



breakdown voltage 

for 2N 4030 and 2N 4032 

-60 

V 

(l E =0) 

for 2N 4031 and 2N 4033 

-80 

V 

V r Fn (ci iq) * Co 1 1 ecto r-e m i tte r 

l c = -10 m A 



sustaining voltage 

for 2N 4030 and 2 N 4032 

-60 

V 

(l B =0) 

for 2N 4031 and 2N 4033 

-80 

V 

V (b rjebo Emitter-base 

l E = -10 jUA 

-5 

V 

breakdown voltage 




dc=0) 




V cE(sat)* Collector-emitter 

l c =-150mA l B = -15 mA 

-0.15 

V 

saturation voltage 

l c = -500 mA l B = -50 mA 

-0.5 

V 


l c =-1A l B = -100 mA 




for 2N 4030 and 2N 4032 

-1 

V 

V BE(sat) * Base-emitter 

l c =-150mA \ B = -15 mA 

-0.9 

V 

saturation voltage 

l c =-500 mA l B = -50 mA 

-1.1 

V 


l c = -1 A l B =-100mA 




for 2N 4030 and 2N 4032 

-1.2 

V 
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ELECTRICAL CHARACTERISTICS (continued) 


2N4030 
2N 4031 
2N4032 
2N4033 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

h F jr DC current gain 

l c =-100/xA V CE =-5V 




for 2N 4030 and 2 N 4031 

30 

— 


for 2N 4032 and 2N 4033 

75 

— 

* 

l c = -100 mA V ce =-5V 




for 2N 4030 and 2N 4031 

40 120 

— 


for 2N 4032 and 2N 4033 

100 300 

— 

* 

l c =-500 mA V CE = -5V 




for 2N 4030 and 2N 4031 

25 

— 


for 2N 4032 and 2N 4033 

70 

— 

* 

l c — -1 A V CE = -5V 




for 2N 4030 

15 

— 


for 2N 4031 

10 

— 


for 2 INI 4032 

40 

— 


for 2N 4033 

25 

— 

* 

l c = -100 mA V ce =-5V 




T a mb=-55°C 




for 2N 4030 and 2N 4031 

15 

— 


for 2N 4032 and 2N 4033 

40 

— 


Transition frequency 


l c — -50 mA V CE r 
f = 100 MHz 



for 2N 4030 and 2N 4031 
for 2N 4032 and 2N 4033 

100 400 

1 50 500 

MHz 

MHz 

Emitter-base 

capacitance 

l c — 0 V EB = -0.5V 

f = 1 MHz 

110 

PF 

Collector-base 

capacitance 

1 E = 0 V CB = -10V 

f = 1 MHz 

20 

pF 

Storage time 

l c = -500 mA V CC =-30V 

1 b i — — 1 02 — —50 mA 

350 

ns 

Fall time 

l c =-500 mA V cc = -30V 

1 bi — - 1 b 2 — ~50 mA 

50 

ns 

Turn-on time 

l c = -500 mA V cc = -30V 

1 b i — - 1 b 2 — “50 mA 

100 

ns 


Pulsed: pulse duration = 300 /is, duty cycle = 1% 






SILICON PLANAR PNP 


2N 4034 
2N 4035 


GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

The 2N 4034 and 2N 4035 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal 
case, primarily intended for small signal, low noise industrial applications. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage (l E — 0) 

-40 

V 

VcEO 

Collector-emitter voltage ( 1 B = 0) 

-40 

V 

V EBO 

Emitter-base voltage (l c = 0) 

-5 

V 


Collector current 

-100 

mA 

^tot 

Total power dissipation at T amb < 25°C 

0.36 

W 


at T case <25°C 

1 

W 

Tstgr Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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DC DC 


2N 4034 
2N4035 


THERMAL DATA 


th j-case Thermal resistance junction-case max 175 

th i-amb Thermal resistance junction-ambient max 486 


°C/W 

°C/W 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

1 ces Collector cutoff 

V CE — -30V 

-15 

nA 

current (V BE = 0) 

V C e = -30V T amb = 125°C 

-15 

juA 

V( RR )rR n Collector-base 

l c — -10 mA 

-40 

V 

breakdown voltage 




0e=0) 




V (RRjrpt; Collector-emitter 

l c --10/iA 

-40 

V 

breakdown voltage 




< 

03 

m 

II 

o 




V r po («:, ,q) * Col lector-em itte r 

\ c = -10 mA 

-40 

V 

sustaining voltage 




(l B =0) 




V (br)ebo Emitter-base 

l E — -10 jUA 

-5 

V 

breakdown voltage 




0c=0) 




V rF ^ t ) Collector-emitter 

l c =-1 mA l B = -0.1mA 

-0.13 

V 

saturation voltage * 

l c = -10 mA 1 B — -1 mA 

-0.14 

V 

* 

l c = -50 mA I b =-5 mA 

-0.3 

V 

Vrf (^t) Base-emitter 

1 q — —1 mA l B — —0.1 mA 

-0.75 

V 

saturation voltage * 

l c =-10mA l B =-1 mA 

0 

1 

o 

CO 

V 

* 

1 c = -50 mA l B =-5mA 

-1.1 

V 

h FE DC current gain 

for 2N 4034 




l c = -10 jUA V CE = -IV 

20 

— 


\ c = -100 jUA V CF = -1 V 

50 

- 


l c =-1mA V CE = -1 V 

60 

— 

* 

l c = -10 mA V CE = -IV 

70 200 

— 

* 

l c = -50 mA V CE =-1V 

15 

— 

* 

l c = -1 0 mA V CE =-1V 




T a mb= -55°C 

30 

— 


for 2N 4035 




l c =-10/iA V CE = -1 V 

70 

— 


l c =-100jUA V CE =-1V 

140 

— 


l c =-1mA V CE = -1 V 

150 

— 

* 

l c = -10 mA V CE = -IV 

1 50 300 

— 

* 

l c = -50 mA V CE =-1V 

30 

— 

* 

l c = -10 mA V CE =-1V 




T a mb=-55°C 

70 

- 


:f 

I 


j 

i 





2N 4035 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 

Test conditions 

Min. 

Typ. Max. 

Unit 

hf e 

Small signal current 

l c = -1 mA 

V CE =-10V 





gain 

f = 1 kHz 

for 2N 4034 

50 

300 

_ 




for 2N 4035 

150 

450 

— 

h 

T ransition frequency 

l c = -10 mA 

V CE = -20V 






f = 100 MHz 

for 2N 4034 

400 


MHz 




for 2N 4035 

450 


MHz 

Cebo 

Emitter-base 

i c =o 

V eb =-0.5V 





capacitance 

f = 1 MHz 



5.5 

pF 

^CBO 

Collector-base 

l E =0 

v cb =-iov 





capacitance 

f = 1 MHz 



3.5 

PF 

NF 

Noise figure 

l c = -1 mA 

V ce =-5V 






f = 100 MHz 

Rg = 100ft 


6 

dB 

ton 

Turn-on time 

l c = -50 mA 
l B1 = -5 mA 

V cc = -30 V 

40 

ns 

toff 

Turn-off time 

l c = -50 mA 

V cc = -30V 






lBl= ~l B2 “ " 

■5 mA 


150 

ns 

h ie 

Input impedance 

1 c — -1 mA 

> 

o 

1 

II 

UJ 

o 

> 






f = 1 kHz 

for 2N 4034 

1 

8 

kft 




for 2N 4035 

4 

12 

kft 

h re 

Reverse voltage ratio 

l c = -1 mA 
f = 1 kHz 

V CE = -10V 







for 2N 4034 


3x1 0' 4 

— 




for 2N 4035 


4x1 0‘ 4 

— 

^oe 

Output admittance 

l c = -1 mA 
f = 1 kHz 

V CE =-10V 







for 2N 4034 

2 

24 

MS 




for 2N 4035 

8 

40 

MS 

r bb'Cbc 

Feedback time constant 

l c — -10 mA 
f = 80 MHz 

V CE — -20 V 

40 

ps 


* Pulsed: pulse duration = 300 jus, duty cycle= 1% 
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SILICON PLANAR PNP 


2N 4036 


MEDIUM-SPEED SWITCH 

The 2N 4036 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is 
intended particularly as medium speed saturated switch and general purpose amplifier. 


ABSOLUTE MAXIMUM RATINGS 


VcBO 

Collector-base voltage ( 1 E = 0) 

-90 

V 

VcEX 

Collector-emitter voltage {V BE = 1.5V) 

-85 

V 

VcER 

Collector-emitter voltage ( R B e ^ 200n ) 

-85 

V 

VcEO 

Collector-emitter voltage (l B = 0) 

-65 

V 

Vebo 

Emitter-base voltage (l c = 0) 

-7 

V 


Collector current 

-1 

A 

^ B 

Base current 

-0.5 

A 

Ptot 

Total power dissipation at T amb < 25°C 

1 

W 


9t T case < 25°C 

7 

W 

T"stg/ Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA 


Dimensions in mm 
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2N 4036 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

25 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

175 

°c/w 


ELECTRICAL CHARACTERISTICS <T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

^ CBO 

Collector cutoff 
current (l E = 0) 

V cb =-60V 

-20 

nA 

^ CEO 

Collector cutoff 
current (Ig^ 0) 

V C e~ -30V 

-0.5 

jUA 

*EBO 

Emitter cutoff 
current (l c = 0) 

V eb =-5V 

-20 

nA 

V (BR)CBO 

Collector-base 
breakdown voltage 

(l E =0) 

l c = -100 MA 

-90 

V 

V * 

v CEX (sus) 

Collector-emitter 
sustaining voltage 
(V BE = 1.5V) 

l c = -1 0 mA 

-85 

V 

VcER (sus) * 

Collector-emitter 
sustaining voltage 
(Rg E = ■ 200a ' 

1 q — — 1 0 m A 

-85 

V 

^ CEO (sus) * 

Collector-emitter 
sustaining voltage 
Ob=0) 

1 c — -1 0 mA 

-65 

V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

d c =0) 

l E = -100 jUA 

1 

-7 

V 

^CE (sat) 

Collector-emitter 
saturation voltage 

1 c — -150 mA 1 B = -1 5 mA 

-0.65 

V 

v BE # 

Base-emitter voltage 

l c =-150mA V CE =-10V 

-1.1 

V 
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2H 5320/BSS15 
2H 5321/BSSK 


SILICON PLANAR NPN 


MEDIUM-POWER AMPLIFIERS 

The 2N 5320/BSS 15 and 2N 5321 /BSS 16 are silicon planar epitaxial NPN transistors in 
Jedec TO-39 metal case. They are especially intended for high-voltage medium power 
applications in industrial and commercial equipments. 

The complementary PNP types are respectively the 2N 5322 and 2N 5323. 


ABSOLUTE MAXIMUM RATINGS 

2N 5320 

2N 5321 

VcBO 

Collector-base voltage (l E =0) 

100 V 


75 V 

V C EV 

Collector-emitter voltage ( V BE = -1 .5V) 

100 V 


75 V 

VcEO 

Collector-emitter voltage (l B =0) 

75 V 


50 V 

Vebo 

Emitter-base voltage (l c = 0) 

6 V 


5 V 


Collector current 

2 A 


Ib 

Base current 

1 A 


Ptot 

Total power dissipation at T amb < 25°C 

1 W 



at T^se < 25°C 

10W 


Tstg ' Tj 

Storage and junction temperature 

-65 to 200 

°C 


MECHANICAL DATA Dimensions in mm 
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2N 5320/BSS15 
2N 5321/BSS16 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 


max 

17.5 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 


max 

175 

°c/w 

ELECTRICAL CHARACTERISTICS (T^ 

= 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 

for 2N 5320 






current (l E =0) 

V CB = 80V 

for 2N 5321 



0.5 

juA 



'V CB =60V 



5 

juA 

Iebo 

Emitter cutoff current 

for 2N 5320 






(i c =o> 

V EB = 5V 

for 2N 5321 



0.1 

juA 



< 

m 

CD 

II 

-P* 

< 



0.5 

juA 

V(BR)CEV 

Collector-emitter 
breakdown voltage 

l c —0.1 mA 

for 2N 5320 

100 


V 


(V BE = -1.5V) 


for 2N 5321 

75 


V 

^CEO (sus)* 

Collector-emitter 
sustaining voltage 

l c = 10 mA 

for 2N 5320 

75 


V 


Ob =0) 


for 2N 5321 

50 


V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

l E — 0.1 mA 

for 2N 5320 

6 


V 


(l c =0) 


for 2N 5321 

5 


V 

VcE(sat) * 

Collector-emitter 

l c = 500 mA 

l B = 50 mA 




saturation voltage 


for 2N 5320 


0.5 

V 




for 2N 5321 


0.8 

V 

V BE * 

Base-emitter voltage 

l c = 500 mA 

V CE ~ 4 V 

for 2N 5320 


1.1 

V 




for 2N 5321 


1.4 

V 

h F E* 

DC current gain 

for 2 N 5320 
l c = 500 mA 

V CE = 4V 

30 

130 




l c =1 A 
for 2N 5321 

V CE = 2V 

10 


— 



l c = 500 mA 

V CE = 4V 

40 

250 

— 

h 

Transition frequency 

l c = 50 mA 

V ce =4V 

50 

MHz 

ton 

Turn-on time 

l c = 500 mA 
I B1 = 50 mA 

V cc = 30V 

80 

ns 

1-off 

Turn-off time 

l c = 500 mA 

V cc = 30V 





IbI = ~*B2 ~ 

50 mA 


800 

ns 


* Pulsed: pulse duration = 300 jus, duty cycle = 1% 
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2N5322/BSS17 
2N 5323/BSS18 


SILICON PLANAR PNP 


MEDIUM-POWER AMPLIFIERS 

The 2N 5322/BSS17 and 2N 5323/BSS18 are silicon planar epitaxial PNP transistors in 
Jedec TO-39 metal case. They are especially intended for high-voltage medium power 
applications in industrial and commercial equipments. 

The complementary NPN types are respectively the 2N 5320 and 2N 5321. 


ABSOLUTE MAXIMUM RATINGS 

2N 5322 

2N 5323 

^CBO 

Collector-base voltage (1 E =0) 

-100 V 

-75 V 

^CEV 

Collector-emitter voltage ( V BE = 1.5V) 

-100 V 

-75 V 

VcEO 

Collector-emitter voltage (l B =0) 

-75 V 

-50 V 

Vebo 

Emitter-base voltage (l c =0) 

^6 V_ 

-5V 


Collector current 

-2 A 

1 B 

Base current 

1 -1 

A 

Ptot 

Total power dissipation at T amb < 25°C 

1 W 


at T case <25°C 

10W 

"^stg* Tj 

Storage and junction temperature 

-65 to 200 °C 


MECHANICAL DATA Dimensions in mm 
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2N5322/BSS17 
2N 5323/BSS18 


THERMAL DATA 


^th j-case 

Thermal resistance junction-case 

max 

17.5 

°c/w 

^th j-amb 

Thermal resistance junction-ambient 

max 

175 

°c/v\ 


ELECTRICAL CHARACTERISTICS (T^ = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. 

Max. 

Unit 

*CBO 

Collector cutoff 

for 2N 5322 





current (l E = 0) 

V CB = -80V 

for 2N 5323 



-0.5 

[lA 




V CB = -60V 



-5 

IJiA 

Iebo 

Emitter cutoff current 

for 2 IM 5322 





dc =0) 

V EB = -5V 

for 2N 5323 



-0.1 

fiA 




V eb = -4V 



-0.5 

juA 

V(BR)CEV 

Collector-emitter 
breakdown voltage 

l c = -0.1 mA 

for 2N 5322 

-100 


V 


> 

LO 

II 

UJ 

QQ 

> 


for 2N 5323 

-75 


V 

V CEO(sus)* 

Collector-emitter 
sustaining voltage 

l c = -10 mA 

for 2N 5322 

-75 


V 


Ob =°) 


for 2N 5323 

-50 


V 

V(BR)EBO 

Emitter-base 
breakdown voltage 

l E = -0.1 mA 

for 2N 5322 

-6 


V 


0c=0) 


for 2N 5323 

-5 


V 

VcE(sat)* 

Collector-emitter 

l c = -500 mA 

l B = -50 mA 




saturation voltage 


for 2N 5322 


-0.7 

V 




for 2I\I 5323 


-1.2 

V 

Vbe* 

Base-emitter voltage 

l c = -500 mA 

V C e=-4V 

for 2 N 5322 


-1.1 

V 




for 2N 5323 


-1.4 

V 

h FE * 

DC current gain 

for 2N 5322 
l c = -500 mA 

V CE = -4V 

30 

130 




lc =-1A 
for 2N 5323 

Vce = -2V 

10 


— 



i c = -500 mA 

V CE = -4V 

40 

250 

- 

h 

Transition frequency 

l c = -50 mA 

V CE = -4V 

50 

MHz 

^on 

Turn-on time 

l c = -500 mA 
I B1 = -50 mA 

V cc = -30V 

100 

ns 

toff 

Turn-off time 

l c = -500 mA 

V cc = -30V 






1 B 1 = ~l B2 = “ 

50 mA 


1000 

ns 


* Pulsed: pulse duration — 300 [JLs, duty cycle = 1% 
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2N 5415S 


THERMAL DATA 


max 17.5 °C/W 
max 175 °C/W 


Rth j-case Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T amb = 25°C unless otherwise specified) 


Parameter 

Test conditions 

Min. Typ. Max. 

Unit 

Icbo Collector cutoff current 

<I E = 0) 

V CB = -175V 

-50 

juA 

1 ceo Collector cutoff current 

( 1 B = 0) 

V CE = -1 50V 

-50 

/M 

l EBO Emitter cutoff current 

dc=0> 

V eb =-4V 

-20 

/xA 

V ceo (sus)* Collector-emitter 
sustaining voltage 

Ob = 0) 

1 c =-10 mA 

-200 

V 

VcE(satf Collector-emitter 
saturation voltage 

l c =-50mA I b = -5 mA 

-2.5 

V 

V BE * Base-emitter voltage 

l c =-50mA V CE =-10V 

-1.5 

V 

h FE * DC current gain 

l c = -50mA V CE =-10V 

30 150 

- 

f T Transition frequency 

! c =-10 mA V CE =-10V 
f = 5 MHz 

15 

MHz 

C CBO Collector-base 

capacitance 

| E = 0 V CB =-10V 

f = 1 MHz 

15 

PF 


* Pulsed: pulse duration = 300 jits, duty cycle = 1% 
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